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Casting Manganese Steel--I 


Descriptions of the Open-Hearth Converter and Electric Furnace Processes In- 
cludes Methods of Adding Manganese to the Steel—-Metal Softened 
by Heating in an Oven and Quenching 


BY H. E. DILLER 














OMETHING ot e effects of dif- | the effects ating steels t 
S ferent heat treatments on steels This article with a second which certain temperatures and quenching them 
evidently w known ever since will follow April 15, comprise one with subsequent drawing of the temper 
ron first wa _works . lft any theories of the last important works of Certainly in the Middle Ages when the 
were advanced 1or Susan?” different el H. E. Diller, metallurgical editor, ine Toledo | nd —~ mer great 
— ee ere ae — pc ae The Foundry, who died Jan. 17, reputation, workers in steel understood 
based upon a knowledge of the con- 1924. some points in quenchi tempering and 
ituents tructur ot the metal otherwis treating thi metal lLlow- 
However, the early artificers under- ever, the treatment was understood only 














IG. 1—CONVERTERS USED IN THIS SHOP FOR A NUMBER OF YEARS RECENTLY HAVE BEEN SUPPLEMENTED BY THE 
ELECTRIC FURNACE 
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FIG. 2—THREE ELECTRIC FURNACES IN A 
ROW MELT THE STEEL FOR ONE 


PROMINENT MANUFACTURER 
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casting, to a depth of about % inch, is 


of somewhat lower brinell number than 


behind it 
proximately the same hardness. 


the metal which is ail of ap- 
setween 
600 
grees Cent. the heat conductivity is about 
1/3 that of The 
commercial product is non-magnetic, but 


the 


atmospheric temperature and de- 


low carbon = steel. 


metal can be rendered somewhat 


for an extended 


time at temperatures from 500 to 700 de- 


magnetic by heating it 


grees Cent. This magnetism is destroyed 
in a few minutes by heating to a shghtly 
higher temperature. 

Its peculiar characteristics are due to 
the 
carbon. 


1 
} 


the formations caused by high per- 


Aus- 
the 


ce- 


centages of manganese and 


tenite in manganese steel, which is 


solid solution of iron and manganese 


mentite, sometimes termed mangani- 


ferous cementite, is a strong, tough con- 
stituent of the metal. This exists in 
the molten metal and when the casting 
is poured and cools normally some of 


the cementite which is an extremely hard 


substance separates out and renders the 
metal brittle. By heating the hard metal 
to 1000 degrees Cent. and cooling rap 
idly the austenite is reformed and the 
quick cooling prevents the separation of 
the manganiferous cementite In plain 
carbon steels the austenite is diff- 


cult to hold in solid solution as it breaks 


up into pearlite below the transforma 
tion point. However, the transformation 
point in manganese steel is so much 
higher that pearlite is not formed. The 
difference in structure of the steel be- 


fore and after heat treating is 


Figs. 3 and 4. 


tore 


shown in 
Fig. 3 


treating 


the micrographs 
heat 


treating, both are 


magnified 100 


liameters 


Finds Wide Application 


Naturally, a metal with such physical 


} 


characteristics finds wide application in 
the industmal world Its great wearing 
properties ive made it valuable as a 
metal for track equipment such = as 
frogs, switches and crossings, where until 
1 ently yhet ] is pecn displaced 
limit ext t b heat-treated, 
nickel chi miun teels it | is been prac 
tically the l tecl used for thes 
i ses on tracks undet heavy S¢ rvice. 
However, this i nly on f the many 
uses to which manganese steel castings 
are put as castings of this metal have 
el lapted 1 innumerab! places 
\ re en iring properties are es 
ntial ese \ from large crusher 
plates and cylinders to the points of 
team shov teet ind links for chain 
t non-magnetic properties make it 
luabl s shields or bottom plates 

r hiting magnets 
The high = shrinkage f the metal 
hich is 5/16 inch per toot in contrast 
t 3/16 te mch per foot in ordinary 
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FIG. 5—HEROULT TYPE FURNACE POURING A HEAT OF ELECTRIC STEEL INTO 
A LADLE TO BE CARRIED BY THE CRANE TO THE MOLDS 

steel, renders the designing problems required in the proper design of the 

difficult. These troubles are accentuated castings that patents have been taken 

by the strains set up in the metal dur- out for some designs The principal 

ing heat treatment, as the strains can- points to observe are to avoid sharp 

not be relieved by drawing the temper as corners and not to have abrupt change 


in the case of plain carbon steel. When 
manganese steel castings first were made 
only the smaller sizes could be produced 
satisfactorily, but with the increase of 
knowledge of its properties and better 
understanding of heat treating requir 
ments increasingly larger castings wert 


produced until at the pl 


ings weighing over 25 O00 p unds and 
sections up to 4% inches .thick can b 
cast successfully S much skill i 





F ERROMANGANESE 
LADLE 


MEI 
BEFORE IT IS 
FURNACE TO BE 


rED 


CARRIED 
Fil 


of sectional thickness 


Consider Characteristics 


In deciding the process to use for 
the production of manganese steel its 
peculiar characteristi must be consid 
ered Manganese } more readily oxt- 
daized than iron Therefor it would 
be impossible to retain the high percent 
age of manganese required mn the metal 
if an oxidizing proc vere used. If 





CRUC 
TO 
LED 


IBLES IS 
THE 
WITH 


POURED 
OPEN-HEARTH 
STEET 


INTO THI 











THE FOUNDRY 


111) electr nelting fur < ad rte 
| i 
* ’ } * 1 " wor y . «ft 
} i l alia C 
K i rst tli ( liparative neap $ I 
a ennes¢ ste scral S¢ ved ) 
) } } + + ] +r tur eT 
( t ‘ ni ( ‘ I Cit ( AU ica Ct O] 
. rl e % ct f melting i 
, 7 
¢ ele ’ ; ; gradually } 
’ ‘ ’ Y ] 
i { t ( 
rr ] ? 7 ~ 
] 
' A . 1 co W 
¢ ; , 
t ( vert } 
} l¢ vt rover 
S iting 
] ] 1) a ? } 
‘ ) < Dp r S \ | I gS. & One s 
‘ rt 
fey 1) ‘ 
\ ¢ ' manutact 
( mail i s¢ 











ROM THI HEAT REATING FURNACI MUST 
POSSIBLI Litt WORKMEN WHO SLIDI 
GRIDS HOLDING rHI CASTINGS 


» FN \ ESTOS ( OT ( 
j -. ¢ 
‘ 5 5 
{ i sj nd the product 
y the < . ist os ' et F454 
2 } 
11 t | s-ton fur e of t 7 
' - Es wie . 
‘ r : 
¢ \ 
ft ( 
ict ; duc 
¢ + ¢ 
> \ 
t t \ ‘ 
\ + + 
\ A 
S { 5s show 
\ ,  anatihinn 
} t 1! r 
\\ t { t 
va 
, ri r 
’ the 
] ; \ rs ‘ 
{ > a 
' Var ‘ r fase 
vert y ¢ ' 
r ¢ ¢ 
sO ¢ 
; ; ¢ § 
i 








‘ ¢ 
‘ I 
to Sul 

POSS 
Addit 
addi 


aadcdea 
SO p 


bon about 





vey 
‘ ar 
elen 
mad¢ 
r ¢ 


een 
coma 
meit 
+i 
‘ 
rire 
‘ 
the 1 
melt 
| _ 
\\ 
\\ 

















April 1, 1924 THE FOUNDRY 249 


the proper temperature the ram is raised cautions castings sometimes Db t ( 
by hydraulic power and lifts the four the sand of the ld free tl work five n al ’ QO 
crus bles ab ve tie fl level is shov tre 1 the th } 7 e fu TS ‘ " : : ire 

in Fig. 6 Het tl hirst os pits 1 W h t ire put att ing cas are t ( t 

being dis rged. O workman grasps f xidizi flan t 10° asb ; 

a cruc hl with ‘ o , i al e utes at hy ec tor « " k 

fall connect t t | it 2 rt ca or oxida t st i ! pir 
on an | eal \ £s \\ $ | it ( . ! i 
the left, pushes t rucib th a steel peration carrying t ming 1 

rod and another cari s (ct chan | A ' ' tal has ’ . shrinkag pene 

erating the fall. In this way the cru severe strains at developed as th 

ble is cart | rapidly t the lore I 1 castings ool and it is necessary t put ~ = : = 
. , Boos . Cast Iron Hubs Blow Off 
furnace floor whet a lad Is provid ' . , ‘ ' furnace before t 7 

to receive the molten metal. The re- are entirely cold to prevent  cracl Steel Inserts 

quired numb t wibles are emptt Care als , essary in reheati the \\ 

and t ladle ti s irried to t not t r t t - sana 

spout of thi pen-heart turna t y rinkage ‘ the metal » wl . , ‘ 





W het ] { ror 5 1 pel ! | t el 1 l ‘ Wt th ‘ ‘ " 
] ; , } ; ’ ? , ; ] 
employ ¢ manga! teel s p ma ) strong \ 1k t 
chars with = Iitt gal being was during | g 
‘ 1 1 ‘ 
as 1 I i t ( ( in i | vic i ( ( \\ 
mn Lie renninsg pl ; cl i bas providing tad ( i { rracte 
slag is used | 1d «fu ' not i hes x ré st ) e mad t , } , 
be used a n manganes str | t I ast ) ( that vith the 
tacks ! i a ry ph I I olt " [ ' d most 
. , = - 
cannot be take t t the metal a 1 ine t l ct t manu 


general! l 


is used tor maki Y On st i Lary nat iStll 5 a { pl vor} 
i Id ! ] } ¢ lds 
this i \ , pu ' rnace l ~~ , ditio : 
an OX! ed slags ' vith Ou hing tat ca é pla wuld P 
ta rst al " I rl] ict nil l t yh ( 
tnis reaso } ) t ( c t ted t I 1D ‘ t { ‘ 
the | Ss] casting lra 1 th on t dipy 
, ‘ ty ’ 
but t id a ster { t vat gli i ilica 
for t itp 2 YY Wa In 1 i aul p is tl r 
the basi pt I I tr ani ih 7 large st vs i ‘ p t Ie! l 
j 1 1 ‘ ; << ect ‘ ‘ } ‘ ‘ } 
lurnact \ sult i! vhich platforn vel | vit { \ \ ° ' 
usuall f 0.03 pe t. Sul in front of them sting ; eate 11) , ' 
ly } 
’ ’ , iried i t j th 
phur nvert t I la frame re drawn f1 a a — Y ' } 
| } | mold rrespect t ? tery 
around U.US ( nt t t nlati } y t ane wok n" ( Irre p ’ ite , 
metal tak ng 1 r trom the k ' on a ] Ll ru they iL a 1eAY + the I employer ‘ t +} ‘ it is 
' ‘ ¢ ' ' 
the cupola end f the nlatforn : , ‘ ect iry t! itely ary 
The end +} ‘ . furnac before they a piace t t mold ane 
, . < » } ; j ‘ mn 4 : — 
is detern the , ' In +} the ca YW al | ey mu 
Fa iced 3 . 1 = 
usual mvertetr pract1 t in te trom t iu ce " it uet ‘ Pp n 
ie é : : a evel varm ! l molding 
ferromangal ‘ A a ti re lit 1 the castings 12 4s ws i ir pu ling 
; ind _ ( é if if om 
amount brings 1 arb ind = ma from the furnace and the castings rea 
‘ j wad + snOn or +} ‘ | ° Yo +} sanching tant Cain it . { warn 
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, : itisfactorv fo ra) variet 
heart pT css pt t I tiie irDol D quens ed i quick! i | ) att a 3 3 . , 
, ‘ ’ ‘ ) ca , 
content t the metal n Uric yal 1S I bem2 draw! rol 1! i i 1 1 : 
makine n | : aS of , aa 
termine etore pouring | the usua fore, the quem g tan 1 case i , : : . 
| my ve | ‘ ; +} hot 
meth Of pouring at t piece and Ifa cat nvenient t tin turna , ’ 
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l ca 1 \ finns 
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FrenchSet UpFoundry School 


Comprehensive Plan Launched To Provide Thorough Preparation for Foundry Engineers 


HAT 
school 
for the 
gineers specially 
ment 
1924 It is 


was opene 


called the 


and Managers 


Degree of Engineer in Foundry Practice Granted 


School Is Linked with Apprenticeship System 


said to be the first 
established in France 
purpose of training en 
for foundry manage- 
1 in Paris on Jan 


Ecole 


Superieure 


de Fonderie and is located in the build 
ings of the Ecole Nationale des Arts et 
Metiers where the International Found 
ry congress was held in’ September 
1923. The creation of this school marks 
the culmination of a campaign which 
has been carried on for three years 
by the Syndicat General des Fondeurs 
de France for the purpose of increasing 
the supply of French foundry special 
ists from the skilled molders up _ to 
engineers and managers This work 
has been carried on with the aid and ap 
proval of the French government, and 
the lssociation Technique de Fondert 
de France has also given its support t 
the enterprise 
The idea ol i special scl I 
foundry engineer was original d 
veloped by | \ Ronceray, hairmat 
of the French committee tor traming 
1 apprenticeship, in a paper which wa 
read at the foundrymen’s congr 
mr Bels n i Septemb 192] 
Th paper Wa entitled \ppr ntice | 
ind Prof hit n the nd 
Practice question Ww take 
| Syndicat Genera 
‘ Fondeur Ira wl pres 
( s G. Du it pro] ‘ 
‘ vernme t upp ; ‘ 
heme t ug ‘ le ( 
tor t 1 " | " lele 
ted to keep in touch w eaihinads 
ae | eu} lt Wa iL 
the pr am ! Syndica 
pt ! vy would si 
finan f the ente e to the « 
r one the cost, the other halt 
he tund furnished: by the Fou 
rymel i trol turtherm ( t 
ecess ( ns, the tfoundr 
md the patt the / N a- 
li ! / { Paris 
were to put he disposal of the 
new nstitt n () luly 30. 1923. 1 
scheme wi: definite laid out by tl 


Syndicat Genera 
municated to the 


\t 


covernment 


representative ot t 


the beginning of ¢ 


BY VINCENT DELPORT 


European Correspondent of THE FOUNDRY 


ber, the names of the proposed dire¢ 
tors of the future school were drawn 
up for approval, seven members of the 
board being designated by the Syndicat 
des Fondeurs and six by the Muinistere 
de TI'Instruction Publique, and on Oct. 
23, the decree was signed authorizing 
the opemng of the school with the 


president ot General des 


londeurs as chairman of the board ex 
officio. The administration of the school 
is delegated to the director of the Ecol 

ttionale des Arts et Metiers of Pan 


Thorough Instruction Planned 


The number of students is limited at 


sent to admitted after a 


pe! 


competitive examination of all the candi- 
dates Foreigners and= special students 
can be admitted providing they d& not 
exceed ") 1 numbet At t 1 ng 
ot tl S¢ ol thet vere IN students 1 
ludi ol foreigr ind o1 speci 
tudent Regular students pay a ( 
500 francs (about $25) tor thet year 
. ud roreign Student mid s ial 
tudents pay 1000 fran (about $50) 
The working capital of the Ecole Su- 
f } which is organize 














IN ADDITION TO THE CUPOLA THE 
SCHOO! FOUNDRY HAS OTHER 
rY PES OF Mt PING FURNACI 
Ia) 


as a corporation, is 80,000 francs fur- 
nished by the government and by the 
Syndicat General des Fondeurs, each 
sharing equally. The course of study 
is comprehensive and in fact represents 
the last stage in the training of the 
foundry engineer or manager following 


his apprenticeship. 
The 


Can 


llowed 


Ap- 


general method which is f 


be 


prentices 


summarized follows 


as 


are taken in foundries, 


16; 


ele- 


certam 
13 


g2Qiven 


between the 


the 


usually ages of and 


during first year they are 


mentary notions on general subjects 
during one or two evenings a week; 
this constitutes the general preparatory 
course During the next two vears. the 
apprentices and also grown up work- 
men who are willing to do so. follow 
“a course of professional training. This 
course, which constitutes the first de- 
gree, 1s given in the various districts of 
t! country wherever a numb of 
foundries are grouped togethe This 
preliminary course consists of lectures 
delivered in the evenings a ording to 
a program laid down by t Syndicat 
( I / nacw \t ¢ end of 
1 s period the apprentice wl is at 
the same time been trained practically 
he foundry, has becor qualified 
workmat lf | wishe nprove 
himself, he then follows for nT "year 
a higher course wh nstitutes the 
S¢ nN le re mn tral og 1 spe- 
Ctalist Is og! cours given 
ea separate district 1 generally 
kes t form of Sunday lectur and 
exercises Thus the student becomes 
tan the elem ithema 
t'cs 1) S chem ust! rawing etc 
r} rl svsten n is 
1 tully de yped e program 
t and eff e made 

TOW d t realizat 
| vorkma rained 
) t ( ' i! Hie may be 
( vloved ( Diant or il other In 
lact at al time | ma ( se not to 
pursue his studiesand t emain in the 
ranks But shou!d le t reach 
the last stage | f Imission to 
the [ Si ’ we he 
wil have t tollow i final yreparatory 
se for e more vear Chis course 


ssional 


evemngs, 
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and prepares the student for the exam- 
ination which he will have to pass in 
order to be admitted to the superior 
foundry school. This examination con 


sists of both theoretical and practical 
tests 

Candidates for the Ecole Superieure 
de Fonderie come from two sources 
The foundries themselves as just de- 
scribed, and the leading’ engineering 
schools. Each of these sources may fut 
nish as much as 50 per cent of the 


number of regular students 


ther notice candidates coming from cer 
tain recognized engineering schools must 
have had one year’s actual ictice im a 


foundry; then they submit t 


tical examination and are exempted from 
the The 
dates only the theoretical 


The object of the 


theoretical part other candi- 


submit to tests 
examination is not only 


to eliminate candidates in excess of the 


fixed: number, but also to be sure they 
have sufficient knowledge of mathema 
tics, physics, chemistry, drawing, etc 
on the one hand, and of foundry prac- 
tice on the other to enable them to fol 
low the course with profit. The course 


lasts one year, from Oct. 1 to July 14 


half a day being devoted to the lec- 
tures and exercises, the other half to 
the student’s personal studies 

The course of the study consists of 
160 lectures on a variety of subjects, 


ractical and theoretical, pertaining to 
I i 


foundry practice, and 70 practical exer 


cises comprising laboratory work and 


actual practice in the foundry and pat 


tern shop. During each lecture a certain 





LARGE 


OVENS MAKE POSSIBLE COMPARATIVE RESEARCHES IN 
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wal 
wa 


INCLI 
AND 


DES 
rH 


THOROUGH 
ECONOMICS 


COURSE 
MAKING 


rH! 


time is devoted to discussion 


amount of 


during which the students can obtain 
explanations on points which have not 
been well understood. They also are 
quizzed by the professors on the subject 
of the lesson. Each week the students 
visit a foundry plant, and once a month 
they report on these visits. At the end 
of the year’s work, the regular students 
choose a subject on which they write 
an essay or thesis. They are then ex- 
amined on the whole course, but princi- 
pally on the subject they have chosen 
for their thesis, This examination serves 


ge eee: 


GREEN AND 


PRACTICAI rRAINING IN PATTERN 
OF PATTERN CONSTRUCTION 

to classify the students as they ome 
out of the school Their answers to 


] 


the questions put to them during the lec- 


tures and their reports on plant visita 
tions also serve to classify them. Those 
who have passed all the various tests 
to the satisfaction of the jury have a 
right to the title of Engineer E. S. F. 
A certificate is also delivered to the 
special students who have followed the 
course regularly 

The lectures and practical exercises 
are prepared and delivered by practical 
foundrymen and _ recognized authorities 


DRY SAND MOLDING 
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who are specialists in the various sub- 
jects. The names of Professor Porte 
vin, E. V. Ronceray, Emile Ramas, 
Marcel Remy, among others are an 
assurance that the future foundry engi- 
neers will receive a sound education 
This attempt, the first of its kind in 
western Europe to systematize the train- 
ing of foundry specialists is now be 
ginning to give results which are en- 


couraging for the future 


Makes Semisteel Castings 
By G. A. Drysdale 
We 


make semisteel castings. 


Ouestion are endeavoring’ to 
Our object is to 
melt the semisteel and regular gray iron 
in the same cupola furnace, the first two 
Could 
mixture to 
pig 


charges of the heat to be semisteel 
tell us 


the 


you the proper use, 


that is percentage ol iron, cast 


Ris 
| 
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iron, return scrap and steel scrap should 
be of such a combination as to bring the 
resulting test 
within the following chemical limits. Sili- 
con 1.80 to 2.10, sulphur not over 0.120, 


semisteel castings or bars 


phosphorus below 0.500, and manganese 
0.5 to 1.00. The 
pig iron, return scrap and steel scrap to 
their 
The av- 


should be amount of 


use per charge will depend upon 


respective chemical composition 


erage analysis of the above two mix- 
tures runs approximately from 2.00 to 
2.20 per cent in silicon and when melt- 
ing in the cupola furnace it is customary 
to allow an oxidation of from 0.10 to 
0.20 per cent 

The sulphur in the resultant castings 
will average from 0.02 to 0.05 per cent 


higher because iron has a strong affinity 
for sulphur and takes up approximately 
this amount from the coke with which it 





‘ we 
METAL PATTERN CONSTRUCTION ALSO IS STUDIED IN ALL ITS BRANCHES 
iron scrap and steel scrap, also the chemi- comes contact in melting. The phos- 
cal analysis that should be contained in’ phorus remains approximately the same, 
the different ingredients. We are endeav- but the manganese content in the casting 
ring to make castings for ice machines 1s considerably lowered through the tend- 
and ammonia fittings wy of this element to mix with the 
fnswer: In making semisteel castings sulphur in the molten iron Part of this 
the chief object is to secure a close uni- ulphur has been absorbed from the fuel 
form grain They should be strong an s noted Che sulphur and manganese to 
tough and yet easily machinabl [wo gether form the compound manganes« 
good average semisteel mixtures for such iwlphid which t a certain extent. is 
a purpose follow bsorbed and carried away in the slag 
RST SEMISTEE wt ae The average American pig irons usually 
P ent i are rich in carbon, and the percentage 
: ® “io = a of combined and graphitic carbon the 
p 6 astings will be governed by the chemical 
- scra d physical conditions at the time of 
Steel scra 0 ‘ iring In oth words, the time o 
ms — P cupied by the met n soliditying is gov- 
SECOND SEMISTEEL MIXTURI rned by the size of the casting, whether 
I a is heavy, medium or light. Further. it 
| 1 d pon whet! the mol Ss green 
“ " ' |, over dried or baked. To make satis- 
Pi oe tactory semiusteel castings, knowledge of 
‘ 9 h physical conditions are required and 
48 I re just as essential as the care to be ex- 
Phe pola mixture composed of pig  ercisedin making upthe cupola mixture 
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Practically any kind of mild steel scrap 
may be used in the cupola mixture, but 
For 


example, large pieces of boiler plate, fall- 


extremes in size should be avoided. 


ing horizontally into the cupola, may in- 


terfere with the passage of the blast, 
and extremely small sections of steel 
scrap which have a _ tendency to fuse 





together may cause the same effect. 


of charging a cupola 


the 


The usual method 


furnace for semisteel is to distribute 


close to 


pig iron as evenly as_ possible, 
the sides of cupola. Then add the steel 
scrap at the center with the return iron 


on top. 


Lead Coating for Wire 
Drawing Dies 


Ouestion: We cast wire drawing 


dies in iron molds and use foundry 
lead mixed with alcohol for a’ mold 
wash. The lead seems to become lumpy 
and the bottom of the die is not as 
smooth as it should bi We will ap- 
preciate any information on a_ more 
suitable material to employ for this 
purpose. 

Answer: Provided you are using a 


satisfactory grade of lead we see mi 


reason why the surface of the casting 
; . ' 
should present a lumpy appearance. Ir 
ou »p n vour trouble is traceable to 
the temperature ot the iron: and not t 
the material with which the molds are 
oated If the 1 s not he enoug 


surface of the iro1 


mold in a series of waves or ridges 
Unless ol extremely hot it will 
not travel over the face of an ir 
mold as readily as it does over tl 
face of a sand mold Iron is a good 
conductor ot heat and rapidly extracts 
the heat from the iron flowing over 
The result is that as the stream ad 


he skin almost constantly is 


Vances t 


result that the 


with the 
behind 


prt ybably are 


setting 


piles and t climbs over 


You 


+} 


that 


up 
familiar with the fa 
surface tension on any liquid wil 
maintain the center at a higher point 
than the rim 


liquid approaches the solid cx 


more marked will be this characterist 
The most familiar example in the fou 
ry is presented while pouring open sa 
plates Unless the iron is exceedins 
hot and liquid the edges of the pl 
ne W equal the center in thick: 
Charles S. Johnson, formerly sa 


nanazer for the Standard 


Equipmé¢ 
Conn. now 1s gener 


nager of the Standard Radial Bla 
New Y 
hereafter manu 


blast barr 
formerly mad 


30 Church street, 
corporation will 


ture the radial type sand 


and also parts for same, 


by the Standard Equipment Co 














Studies Growth of Gray Iron 


Experimental Work of 


Moissan with Graphite Reviewed and Theory for Growth 


of Cast Iron Under Repeated Heating and Cooling Is Evolved 


RAY cast iron may be _ de- 

fined as an alloy of iron and 

carbide of iron, with minor 
other metals and metalloids,, hold- 
ing graphitic carbon in suspen 
sion. The metal itself takes up a rea- 
sonable volume of occluded gas in the 
process of solidification, and this also 
is the case to a marked degree in the 
formation of graphite in contact with 
metals, as has been demonstrated by 
Moissan It is now definitely agreed 
that the elements silicon and carbon, 
and the occluded gases to a some- 
what larger degree, are the most im 
portant factors in the phenomenon ot 
growth in gray iron. While phosphor- 
us and its distribution is a contribu- 
tory cause to a much lesser degree, 
it is now established as having prob- 
ably the more important influence in 
the production of cracking of cast 
iren under heat. Phosphorus combines 
with the iron to form a_ phosphide 
which is soluble in iron to the ex- 
tent of 1.7 per cent, forming a saturat- 
ed solid solution Beyond this per- 
centage free phosphide separates out 
and forms a eutectic. Phosphorus also 


forms another eutectic with the carbide 


of iron. hese phosphide eutectics 
possesse comparatively low melting 
points; they usually segregate in 


fringes in the metal which are eas- 
ily discovered as giving white areas 
in the microscopic examination of the 


10Nn,. 
Phenomena of Growth 


A. E. Outerbridge who did pioneer 
work in the study of grain growth, 
in an article published in the Transac- 
tions in the American Institute of 
Mining Engineers (1905) describes tests 
in which the bar was heated to 800 
degrees Cent. and says that increase 
in volume of the cast-iron bar is un- 
accompanied by any change in weight, 
ind hence deduces the argument that 
the phenomena of growth is due to 
uiter-molecular rearrangement 

In more recent experimental work, 
undertaken by H. C. H. Carpenter to 
substantiate these figures, it was found 
that if the heating is sufficiently pro- 


Paper read before the West Yorkshire Metal 
rgical society The author is engineer, J. 
Hopkinson & C Ltd, Huddersfield, Eng 


—Graphite in Iron Absorbs Gases 
BY T. E. HULL 


lenged a growth will take place at the temperature to which it has been 
much lower temperatures Cast iron’ subjected This reveals itself in the 
valves, subjected to superheated steam greater or lesser resistance offered to 
at 400 to 600 degrees Fahr., increased the conversion into graphitic oxide, 


in size permanently, although it must while as the melting point of the 


be noted that these steam valve cast- metal in which the graphite has been 
ings are also subject to another fac- formed rises, the resistance offered to 
tor, namely high pressure, which would oxidation plainly increases 

greatly accelerate growth. Moissan also has found in a study 


ot 7 y it ' o9 rn 

Silicon Most Prominent Factor Brinn —— Z — a 
perature of 1150 degrees Cent. that 

Silicon which exists in the iron as’ the whole of the free carbon in cast 
ion silicide is undoubtedly the most iron is not existent as graphite, but 
potent factor in causing maximum 1S a mixture containing amorphous 
growth. The iron silicide under re- carbon. Moreover differing varieties 
peated heating and cooling becomes of graphite are obtained from one 


oxidized and changed to adisintegrated and the same metal under varving 


mass of iron oxide and silica increas- conditions of temperature and pres 
ing in volume. Some metallic iron is sure; thus we are lead to the conclus 
also oxidized, the amount depending ion that the temperature attained in 
upon the distribution of the graphite the production of the iron and th 
and the consequent avenues for oOxi- rate of cooling in the molds exerts 
dizing gases, also the time and tem- important influences on the quality and 
perature factors in the process of heat- disposition of the graphite. The iron 
ing and cooling graphite so obtained gave on analysis 

Graphitic carbon is essential to * Percentage of hydrogen varying from 
growth in an indirect way by provid 0.15 to 0.80 per cent The experi- 
ing passages for oxygen. The co- m™enter also found that this graphit 
efficient of linear expansion of graphite contams nitrogen This experimental 


is 0.00000786 at 40 degrees Cent. and production of iron graphite was under 
of iron 0.0000118 from 0 degrees to ™uch more elevated temperature in 
100 degrees Cent. This dissimilarity fluences, obtaining a graphite of in- 
of the coefficients of expansion of iron creasing fineness of crystal, of a purer 
and graphite largely accounts for the quality, and possessing greater stabil 
deterioration of cast iron under con- ‘tY toward oxidizing conditions 

ditions of heating and cooling I he Silicon Retards Growth 
gases so_ heated penetrate the iron : 
along the graphite flakes which have [he extensive research of Moissan 
a much smaller coefficient of expansion led to the following conclusions: 


than that of the iron. These graphite ead = = > examined con- 
; taine< iydrogen. This hydroge = 

flakes are deformed and easily brok- | LE . ' lrogen re 
<p sults either from a physical phenome- 

cn up opening further avenues for pon or condensation of gaseous hv- 
oxidation to be effected. Thus by al- drogen in graphite, which view Caille- 


ternate heating and cooling the spaces ‘¢t Supported long ago, or from chem- 
ical action. 


of the graphite flakes are developed 7 

cha : ; , ‘ The presence of combined carbon 
admitting of the further penetration as been found to be of almost a 
or oxvgen, negligible tactor! 1 the process ot 


The researches of Henri Moissanof growth, while the presence of man 
the University of Paris in the produc- %@"°s¢ modifies the action of silicon 

because graphite formation is hindered. 
and consequently the rate and amount 
rise of temperature in various metals of growth is retarded bv its presence: 


tion of artificial graphites by simple 


is of real use to the study of graphite A variety of opinion exists among 
in iron Moissan found several vari- investigators regarding the effect of this 
eties of graphite, as there are of amor phosphide eutectic upon growth The 


phous carbon, with densities varying author's opinion is that while the presence 
between 2.10 to 2.25 All burn in of phosphorus is not an important factor 
oxygen freely at 660 degrees Cent. in growth it is important under tem 
The stability of graphite increases with perature influences in producing disinte- 
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a2 4 
t d deteriorati It must al 
vays be remembered that at a_ dull 
red temperature the phosphide eutectic 1s 
ea ts melting point, and if softem 
( iquidation does happen cracking wil 
be n ipt to occur. In the produ 
ti of pistons, et for internal com 
bust r es t] ivoidance o! tl 
latter trouble n be assisted 1 th 
p VIS] a) low phe pho us if 
Phosphide Areas Are Target 


study of frequent failures of 
and sup 


that the 


cast iron under high pressures 
concluded 
phosphide areas 
leading to: the 
and 


empty 


presence oO! the 


presel ts 


target for attack 


an Casy 


elimination of the eutectic leaving 


to microscopic view th cavities 


increase in weight in the iron 


The 


accompanying its growth is resultant ot 


the process of oxidation, the metallic iron 


being converted into nonmetallic oxide 
The net increase in weight is the re- 
sult of oxidation of the silicon and iron, 
less the carbon oxidized to a carbon di 
oxide gas. 


large 


All 


volumes of 


metals contain comparatively 


occluded and it is in- 
that 


important 


gases 
imprisoned 
the 


absorb 


disputable these gases 


play an part in question 


of growth. Gray cast irons un- 


reasonably large volumes of gases, chiefly 


hydrogen, nitrogen and carbon monoxide, 


the This is 
melted 


melting. 
the 


during process of 


especially true when iron is 


in the cupola. 
Moissan’s 
the 


electric 


that 
conducted in 
the 


furnace, which must tend to convey to the 


It is note 


experiments 


interesting to 
were ideal 
metallurgical atmosphere of 
the graphite segregate th: 
Moreover, 


that all graphites ob 


metal and to 


minimum of gas occlusion. 
Moissan 


tained 


has shown 


from a liquid metal at a_ high 


temperature, whether by a difference of 


solubility, or by chemical reaction, have 
the property of swelling readily when 
heated to dull redness, which swelling 


is attributed to a sudden evolution of 


ga The graphites produced under high 
temperature influences swell at tempera 
tures varving between 165 and 175 de- 
ores Lent 

Through the agency of these imprisoned 
gas the iron in its original cast 
condit the process of repeated heat 
ings Ww et up al internal pressure ol 


ras which can only be liberated at th 


houndaries between the solid solution and 
the graphite By thi means the gases 
exercise a purely physical function which 


contribute to growth, but 


facilitate the chemical changes whi 
affect the whole structu 
The general influence of gases ol 


important and a 
the 


conditions of fre 


growth appears to b 


tually the first step in disintegration 


of cast iron under the 


THE FOUNDRY 


quen gs and corresponding co 
It interesting t not that steel 
cle microscopical examination shows 
two structu constituents, ferrite or pure 
ind pea lite 1 eutectoid of ferrit 
ind carbide of iro The coefficient of 
expansior { these two constituents are 
ilmost identica whil the ar both 
mechanically st Rolled steel on b 
heated and cooled a large number o 
times sh VS l t\ det 4 t contract 
slightly 
It has ee suggested that the reason 


ot the shortening of the rolled mild steel 


was that the elongated grains of the ste 


produced in_ rolling, assumed a_ norma! 
round shape again on reheating, and thus 
contracted in length It is interesting 
to note that cast steel which has not 
been subjected to rolling, does not ap- 


pear to have this tendency. 


It may be asked how it is that in 
the face of the many failures of cast- 
iron steam valves, chests, pipes and 
superheaters, the cast-iron engine cyl- 
inder and more especially the liners and 


pistons of the internal combustion engine 


survives. The answer is probably that 
the film of lubricant, to which the face 
of the piston and cylinder is always sub- 
jected, has protect d them. The en- 
trance of lubricant under the influence 
of heat and gas pressure into the in- 
terstices of the grains by way of the 


graphite plates troublesome, in 


the 


proves 


preparation of microsections from 


such faces, which persistently show the 
presence of lubricant even after careful 
cleaning. 

A summary of the chief factors at 


work in the growth of cast iron, in 


the writer's would be tabu 


opinion 


lated in the order of importance 


as follows 
The oxidation of the silico ferrite 


and the consequent expansion of the 


i 


! 


products of oxidation must account 
for the maior increase in bulk of the 
ron in the early stages of growth 
The occluded gaseous’ constituents 
of the iron are no doubt the prim: 
fac in the growth of the metal, 
in reality the starting point, being liber 
ated under pressure causing the dé 
tormation of t] graphite crvstals and 
opening up suitable avenues for their 
remoy\ 1, 
The element sphorus and its dis 
tribution hile gs a contributo 
us¢ ot growth ) i small degt 
o doubt lare responsible, when 
p nt in sufhcient quantity, for th 
productiot or ti ick yy al l t} 
< up of the material under the 
influences 
ly cases app iching the total ex 
pansion, the free iron is oxidized and 


accounts for maximum growth. 


withstand the 


required to 


Castings 





April 1, 1924 
severe conditions of the internal com 
bustion engine made of synthetic cast 
iron as produced in the electric fur 
nace would go a long way to mitigate 
manv difficulties encountered Th 
electric melting process is metallurs 
cally preferable to any cupola | 
2. n ew respect. while th a 
osition of the resulting ns . % 
abl if \4 I] O1\ o ‘ sy contro oO 
those elements vhicl ire t! 
portant factors in growtl 

The disposition of the graphite in 
cast iron when produced in the electri 
furnace is as small crystals in_ th 
cast of low total carbon, in contra 
diction to the commonly occurring form 


in cupola iron, namely, elongated flakes 


An 


smaller 


iron produced synthetically is of 


grain Size mechanically 


stronger and of a sotter nature tor 


machining in spite of its lower carbon 


and silicon content 


Book Review 


Sand and Crushed Rock; by Alfred 


B. Searle; in two volumes, cloth, 756 
pages including 51 index pages, 84 x 5% 
inches, published by Henry Frowde and 
Hodder and Stoughton, London, and 


furnished by Tue Founpry, Cleveland 


for $17.50 net 
This 


in a 


nded to 


form 


work is int summar4&rize 


convenient such geological, 


chemical and mineralogical information 


on sand as is of value to those engaged 
in the production, sale and various uses 
of this material Attention has bee 
paid to the properties that are desirable 


and those which are harmful in sands 
used for various purposes Volume |! 
describes at length the geological origu 
of sand, and the various means by 
which sand has been formed Volum 


II deals with the various uses of sand 


for the industries such as in concret 
road constructiot metallu 2 retrac ry 
materials, enamelling, pottery, imecluding 


t nt @ sands ory 

g the properties sired, the prepara 

1, chemical composition, textu THT 
uses t ti class f terials Sug 

stions ffered I irtificia ( 
ing, and ft making suitab molding 
sand min s for different purposes. A 
number f illustré uN used j 
cludit nicrographs, and tables. 7 1g 
+] entir work imple language | 
bee uinta that ma 1 

j tr 

Plat 
¢ ct 1 a ‘ ) + 
fice build t! Carb n 
at Niagara Falls, N. \ | g 
will b 200 feet long, 62 feet ieeT 
with three stories and basement and will 


approximately $300,000 


“yet 
cost 














RecordsShow CupolaControl 


Constant Personal Check Must Be Kept on Materials and Methods Otherwise 
Records Are Liable To Have Little Value—Scales and Weigh- 
ing Methods Require Particular Attention 


BY S. J. FELTON 
































OMPLETE tangible records must ber of cupolas situated in various parts tion of the heat ry loss in_ silicon 
be kept and utilized for the main- of the country and as a result a con- and manganese was medium at the fir 
tenance of uniformity in any siderable volume of valuable data was _ part of the heat but gradually and stead 
process subjected to variables from day collected showing the effect of varia- ily became higher until they reached th 
to day. This feature is illustrated in tion in cupola practice on the uniform- maximum at the close of the heat 
the wide spread use of business charts ity of the iron. The numerous analyses Assuming that other operafing condi 
and records covering practically every automatically became part of our gen- tions were normal the curve indicates 
form of human endeavor. On account eral cupola record and led to the adop- that the bed was one proper height 
of the many variables incident to melt- tion of a method for controlling the but the intermediate coke charges were 
ing iron in a cupola some form of per- loss in silicon and manganese. too light and as a result some iron had 
manent daily record should be tabulated Relative tapping temperatures are dropped to a point below the carbon 
— ns re | 
. 
Tapping Temperatures lapping Temperatures 
High High | 
| P | 
pS and Mn.Loss Medium Si.and Mn. Loss Medium-~., 
a tl a j 
; ‘ | — 
Medium Medium all 
iand Mn. Loss Hig.rer ~SSi.and Mn. Loss Medium 
—_ 
| re Ga “ ins } 
| Si.and Mn Loss Very High --—~ Si. and Mn. Loss High 
LOW | _ _ — J LOW | 
First Tap Middle End of Heat First Tap Middle End of Heat } 
Time - Time 
Fig.l Fig.3 } 
a r 
f - a 
iapping temperatures 
| 
High [ | 
[~SSi.0 d Mn.Los edi 
» . 1G. 2—LEFT— VE . 
oo. 3 Seer ~ DICAT S ror coun BED 
K u J 
TAPPING TEMPERATURES SATISFACTORY. FIG. 3 
PLOTTED AGAINST TIME | Medium| : — i 
| ABOVE—THE CHART INDI. 
SHOW INCREASING LOSS + _ . " » 
| CATES THAT THE BED 
IN SILICON AND MANGA- . a 
NESE FROM THE PERIOD WAS LOW, BUT SUESS 
‘ c QUENTLY WAS BUILT UP 
OF THE FIRST TAP UNTIL tanec BY INCREASING COKE 
THE HEAD OF THE HEAT | . , 
CHARGES 
ow | 
~irst Ta Mv le nA At Hent 
ST iap dd go) nea 
me 
L_ Fig.2@ 
mynd later consulted for guidance in flotted against time in the hypothetical dioxide zone toward the close of th 
ubsequent operations. Satisfactory re- curve shown in Fig. 1. The silicon and heat. The high oxidation loss also con 
its have been secured from the rec- manganese losses are supposed to have firms this view. Reasoning along some- 
rd forms shown in the accompanying been obtained by analyzing three sep- what similar lines a study of the curv 
lustrations. arate samples taken from the mixing in Fig. 2 indicates that the coke bed 
For a period extending over nearly ladle respectively at the beginning, the was satisfactory, but extremely heavy 
o years the author melted ironwhich middle and the end of the heat. The intermediate coke charges were placed 
to contorm such exacting specifi- actual analysis and the calculated in the cupola afterward. The melting 
itions that 11 a = = tap was ana analysis are compared The chart indi- speed was retarded considerably in both 
ze The metal was meltedin ; - : . : : : 
d Phe lin a num cates that the temperature of the iron cases and without a chart one might 
The author, S. J. Felton, is instructor in at the start was above normal but it find it difficult to decide whether too 
etallurgy and mechanics at Ohio Mechanics’ : . : 
tute, Cincinnati. dropped steadily throughout the dura- much or too little coke had been used. 
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WAS 
AINED 


RE 
OBI 


THE PRESSI 


SUI BY MAI 


rs 


| relatiy SSE hown on the tw 
charts indicate definitely the condition 
under which the iron was melted in both 
cast 
Lh Chal Vn | t. 3 id ites 
that ( bed wa iON but ibseque 
Wa built up t a ] |» he oht by 
| exces 1 the quantit oO eac 
termediate coke charge \ cupola heat 
t under practical! " variatior 
peratu conditi may be demo! 
rated in a nann Varia 
will ippeat } t lice al d ma 
gar los normal heat, but 
sta | col dition 1 il MN b detected 
and remedial measures applied « the 
i wing heat Tr) particular 
t vl th ] re considered 
comparis vit ( r cupola re 
ord Interpretat e€ cause oft 
and manganese s complicat 
( mn extet I ck naitions 


i cup la lined t 48 inches inside 
diameter is vn in big. 4 A meter 
| record t \ line ré tly i 
attached thi cupota but the 
< ola tender \“ lowed t perate 
1 cu] la b tl p! I gage f 
i er to which he had mn accustom 
that these data ight cured Phe 
l t pressure wa naintal it a con- 
sta pressure | t may be noted 
tl tl volun a l ) 4500 
ypped steadily til it re tered 
2000) bic Icet per mnu at ¢ ( 
of t heat The tapping temperatut 


were low at the beginning and e 


f the heat and not any too high in the 
muddle ] amount of silicon loss¢ 
indicated on the chart were obtained 
by analyzing separately three samples 
from t m1X! la at different pe 
riods during I t The s1] 
loss alone is given because usually 
is sufficient for the purpose Occa 
sionally it is advisable to also determine 
the loss in manganese 

Evidently the high blast volume at the 
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Blast Off | __Blast Or First Tap Time- RM Blast Off 
AT 13 OUNCES, BUT NO ATTENTION WAS PAID TO VGLUME FIG 5—RE 


NTAINING CONSTANT VOLUMI 


Start raised the carbon dioxide 
above the bed This is indicated by 
high silicon loss in the first sample 
blast volume dropped so low for 
remaind f the heat that it 1 

ful whether « not a connected car 


WITH 


s doubt 


( xide ne existed The fact that 
the volume increased somewhat toward 
the end of the heat without materially 
affecting the silicon loss indicates that 
a sufficient quantity of coke was em 
ployed between the charges of iron 
Record f another eat in the same 
ipola is shown in Fig. 5 In this* cas 
tl blast volume was maintained at a 
constant figure throughout the duratio1 
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FIG. 6—TEMPERATURE RANGES IN THE 


CUPOLA 


VARYING 


PRESSURE OF BLAST 


The 


more 


rd 


satisfactory 


that 
at. The 


uni- 


indicates 


he 


rect 


this was a 


tapping temperatures were high and 


form except at the beginning rhe int 


tial low silicon less may be regarded 
as evidence that the coke bed was too 
high. he cupola tender had been ac- 
customed to placing a high bed probably 


in an unconscious effort to offset the 
—_— f hich 1 ‘ cet —_— 
effect o! a nen 1as volume at the 
- ™ | ° | 
start This was due t relying alto- 
cether on the pressure gag 


However, when depending onthe vol 


ume meter it has been found advisable 
put in a heavy bed and ase the 
volume by about 200 cubic feet per mi 
ute above the rated amount at the b 
inning of the heat. The relatively larger 


] 


~L-] } 
Ga QuUICKIY nea 


the stack The melting rate indicate 


coke was used to moderate excess. Some 


times foundrymen are tempted to sav 


coke by cutting down the ratio betwee 
coke and iron This is a dangerous 
practice and in this instance no increas« 
in tapping temperature could be ex 
pected as the temperatures shown pr 
tically are the maximum obtainable me 
ing ordinary gray iron. 


Not a Cure All 


romeo 


The fi regoing does not necessar§r! 
prove that all heats in which the bla 


is controlled by pressure ge reading 


o 
— a 


1 the same class the heat recor 


4. 


are i! as 
he 
pres 

at t 


ed in Fig. Uniform, satisfactory 
the 


mstantly 


have been produced where 


sure was maintained c 


same point. The temperature of the ir 
was high and did not vary more thai 
degrees Fahr. at any time from the 
tap to the last. 


Keeping the blast volume consta 


not necessarily a cure all Changes 
pressure cause variation in the qua! 
of oxygen delivered and probably aff 
the position of the carbon monoxi 
yne The relative silicon loss con 
pared with the pressure curve Fig 


seem to bear out this statement. T! 


illustrati 


in the various 


is shown 
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form only part of the heat records. The 
complete the 
charge, weather conditions, pouring char- 


record includes data on 


acteristics, percentage defective castings, 


general observations, etc. 


Charging platform scales require con- 


stant care and supervision. Scales are 


not yet made which can withstand the 


heavy duty incident to a charging plat- 
form for any great length of time 
without frequent attention: and repairs. 


As an extreme instance of the necessity 
for close supervision, men on the plat- 
been pick 


weights out of the scrap and substitute 


form have known to scale 


them for the proper weights lost through 
Different 
signed to operate with different leverage 


carelessness. scales are de- 


control and the weights designed for use 


with one scale certainly will not present 
an accurate reading when used on an 
other scale 

In using the record forms illustrated 
or others of a somewhat similar char- 
acter it is advisable to test new coke 
shipments by placing some on the last 
three or four charges and observing the 
results on the graph In this manner 


old coke 
the 


estimated. 


the and 


and 


} 


new may be compared 
amount required readily may 


Cupola Temperatures 


ie int these 


As some of t erpretations oO! 


records are based on theories of cupola 


reaction which previously have been pre- 
sented*, it may not be out of place 
ight of 


capitulate. 


research to re- 
based 


on the assumption that a high melting 


in the recent 


hese theories 


are 
is compensated for 
stack, 
iron an opportunity 
the 


int in the charge 


meltinge higher in_ the thus 
iffording the molten 


to pick 


through 


additional heat in long 
the hot 


used as a safety 


up 
Coke in 


arop zones. 
fac- 


moderate excess 


Yr in connection with a high melting 


point charge, results in a lowering of 
the melting point on account of the time 
element; but melting takes place higher 
in the stack with the same compensating 
This 


13 years cupola experience 


atures just mentioned. theory 


is based on 
during which on many occasions it was 
that 


high tapping temperatures were 


bserved cupolas with uniformly 
the rule 
spite of variables incident to the 


An 


tapping temperature 1s 


proc- 


almost amazing uniformity 


the shown u 


Fig. 5 which 


certainly suggests there 


some 
stack. 


compensating features in tl 


j 


this compensating the 
Belden* 


A 


In developing 


ry the work of utilized 


an effort t 


was 
predict that temperatures 


> 
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were sufficient to cause melting high 
in the stack. Grennan’s* valuable work 
later has shown that such temperatures 


are found in the stack. The average re- 
sults obtained by these investigators 
are shown graphically in Fig. 6. The 


chart shows the various temperatures in 


a cupola from the tuyeres to the charg- 
ing door. Undoubtedly previous concep- 
tions of cupola temperatures have been 
too high. Richards* shows that if coke 


was considered pure carbon and heated 
to the maximum temperature before it 
burns (by the combustion of the pre- 
ceding part) and if complete combus- 


tion occurred without excess air the 


maximum temperature attained would be 


3990 degrees Fahr. <A _ reasonable as 
sumption would be that in a_ cupola 
using commercial coke and excess air 
the temperature would be lowered ap 


proximately to that shown in the illus- 
tration. 
Grennan’s tests indicate that the siz 


of the pieces of iron composing t 


charge influences the height at 


the metal starts to melt. Observation 
leads one to believe that in some in 
stances the melting point has more in- 
fluence in this respect than the size It 


is reasonable to expect that the lightest 


scrap which Grennan mentions as melt- 
ing highest in the stack, probably was 
high in combined carbon and thus had 
a low melting point. At times the au 
thor has melted large quantities of 
boiler plate punchings in the cupola, 


but invariably on the following day 


has found many of these small pieces 


of steel plastered on the cupola lining 


They did not melt even though com 
paratively low in the stack. Results of 
further tests by Grennan and others 
eagerly are anticipated by many men 


interested in cupola reactions 


Open Safety Museum 
The 
120 E. 


opened 


American Museum of 
street, New 
recently A \ 


been made director an 


Safety, 
York, 


Hopkins 


28th was 
has 
d is in immediate 
and 


de- 


charge of the work of assembling 


presenting specimens of safety 


vices, materials and equipment 


Consolidation of the American So- 


ciety of Safety Engineers and the En 
the National 


known as 


ui 


neering Section of Safety 


council to be the American 
Engineers, the Engi- 
of the National Safety 
was announced at the banquet 
the the 


two organizations in New York recently. 


Society of Safety 


neering Section 
council, 
conference of 


following joint 


Visual Observations of Melting in a Cupola 
HE Founpryr, Nov 15, 1923. 
Metallurgical Calculations, Vol l 


> 





5 


rarer | 


Compare Stoveplate and 
Machinery Scrap 


By G. A, Drysdale 


Quesiion: Will you please give us 
the relative value of machinery scrap 
and stove plate scrap. Many believe 
stove plate scrap contains as high a 


percentage of silicon as machinery scrap 
the market the 


is sold at a 


machinery 
Also 


us the comparative 


although on 
scrap higher price 


will you please give 


shrinkages. Any information that you 
can offer on this subject will be ap 
preciated. 

' ' , 

Answer: The term machinery scrap 
is used in rather a broad sense which 


makes it 
For 


g£Tay 


often vague and contusing 


practical purposes the means 


iron parts of scrapped machinery 


; 


It commonly is divided into heavy and 


light grades. The chemical analysis of 
machine scrap approximate is as fol- 
lows: Silicon 1.50 to 2.50, sulphur 0.60 
to 0.125, phosphorus 0.20 0.60, mat 

ganese 0.40 to 1.00, combined carbon 0.20 


to 0.70 and graphitic carbon 2.60 to 3.50 


per cent. Heavy machinery scrap usually 
is much lower in silicon and higher in 
combined carbon than light machinery 
scra] A typical analysis of heavy ma 
chine scrap is as follows: Silicon 1.50 
sulphur 0.095, phosphorus 0.40, man 
ganese 0.75, combined carbon 0.60, gra- 
phitic carbon 2.75 per cent For light 
machine scrap Silicon 2.25, sulphur 
0.085, phosphorus 0.50, manganese 0.50 
combined carbon 0.30, graphite 3.00 per 


cent is a common analysis. 
Che 


broad as 


term stove plate scrap is not as 


machine scrap, but means soft 


— 
thickness 


fol 


iron castings 
0.125 to 


approximate 


gray 


ranging in 


0.50 inch with the 


trom 


lowing chemical analysis 


Silicon 2.75, sulphur 0.80, phosphorus 
1.00, manganese 0.50, combined carbon 
0.20, graphitic carbon 3.20 | cent. 


sili 


Stove plate scrap carries a higher 


con and phosphorus content and is a 
softer and weaker iron than machinery 
scra] 

Light machinery scrap brings a higher 
market price than heavy machinery 
scrap, as the heavy scrap must be broken 
up before it can b indled conveniently, 
and charged into air furnace or cu- 
polas. This adds an extra handling ex 
pense. Machine scrap has a higher mar- 
ket value than stove plate scrap _be- 
cause the melting loss is lower and the 


handled 


machinery 


machinery scrap is more easily 


The 


scrap ran 


average melting 


from 3 t 6 per 


I cent, 


ges 


and on stove-plate scrap from 7 to 
10 per cent Clean scrap which has 
been sorted carefully has a minimum 
melting loss, and oxidized scrap that has 
not been carefully sorted has a maxi 
mum melting loss 











entral European Practice 


Aluminum Crankcases Molded with Chills and Lugs To Neutralize Shrinkage Effects 
Molding Practice Described-Castings Cleaned by Sand Blast and 
Tested for Porosity by Brushing with Gasoline 


mobile 


covering 


pattern 


the rel 


dealing 
pecially 
pegs 


foundryman is 
hope of contributing something to the 


literatu 
offers 
lL.urope 
and pe 
Figs. 
an ait 


with 


showing the 
pegs in place. 


of the 


ward in 


heavy 


tern b 


flywheel 


much eady ha been | 
shed about the onstruction 
nt patte S 3 aluminum 
crankcas: Ss, along with 
methods of mounti th 


molding machines, 


s on 


ative paucity of 


with molding details and 
* the arrangement of chills 
sometimes is overlooked. 


interested. In 


re on this subject the 


the following notes 


an practice in the use of 
gs on aliuminum castings 
5 to 9 show various views 


automobile 
cast 


minum 
cover 
and 


different chills 


casting which is faced 


the mold. It shows the 
cast-iron chills !, II, ITI 
IV, which are simpiy laid on ‘the 
efore shoveling in the 
f the chills I, II and III 


Fach « 
provide 


d with two cored holes 


auio- 


data 


information 


and 
Thes« 


are questions in which every aluminum 


author 
reguraing 


chills 


crankcase, 
integrally. 
also 
Fig. 5 shows that side 4. B and C 
down 
four 
and 
pat- 
sand. 


inch 6 and 7 


BY C. IRRESBERGER 
d l } } tT OV tT o p Ss 
on the pa thus sec corres 
positior Fig. 1] trates diagrama 
ti ill how thes ) Ss iré i nw | 


Chill IY does not require a 
d sufficiently well by the pro 
casting By studying 


noted that it is the 








A csccieciestneeninsinnoniinsidiectaneetpantneameapeiiet 
1—METHOD OF ATTACHING 





CHILLS TO PATTERN 


chills to densen 
parititions 
wall of 
considerable 


purpose of all four 


the spots where the three 


meet the outer 


the casting and cause a 


accumulation of material. 


How the Stop Pegs Act 


five pointed 
lugs, 
These 


Besides the four chills, 
a a 


may be 


and 5 and two 


p< rs, 


seen in Fig. 5. 


parts serve to 1 tt liquid alun 
ium fast. The two lugs, 6 and « 
Oo serve to oncentrate I shrink- 


age at these points and to fix the cast- 


ing to the bed of the planer for 


The 


over a smo th 


machining. liquid aluminum runs 


horizontal mold sur- 


face similar to mercury on a pane 


of glass. It runs over the sand, with- 


out sticking to it or wetting it, in the 


manner necessary to obtain good re- 


sults and a good surface on the cast- 


ing. If, peg-like holes are 


however, 


inade in the mold they will be filled 
by the liquid aluminum, which then 
offers a good stop to the aluminum 
remaining liquid above. The lugs, 
6 and 7 as well as the pegs 3, 4 and 
5 are molded by means of smail pro- 
jections on the main pattern, whereas 
the molds for the pegs 1 and 2 are 
tuade by hand. For this purpose a 


cone-shaped piece of wood is stuck 


into the mold after drawing the main 


pattern. As it will readily be seen 
from Fig. 9, these pointed pegs are 
arranged only on the planes’ which 
are horizontal during casting. Such 


precautions are not necessary on the 








FIG. 2—BELOW—DRAG WITH 
ALL CORES SET—NOTE 
VENTS EXTENDED THROUGH 
THE PRINTS, FOUR AT THE 
SIDE AND ONE AT THE FOR- 
WARD END OVER THE FLASK 
TRUNNION 


FIG. 2 











FIG. 3—LEFT—CLOSED MOLDS 
SHOWING POSITION OF 
GATES AND RISER OPENINGS 
FIG. 4—BELOW—COPE COM- 
PLETED READY FOR CLOS- 
ING—NOTE THE DISPOSI- 
TION OF CHILLS BEDDED IN 


FIG. 4 
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vertical planes as the metal rises ner shap of the casting However, the same places as th g and 
equally and there is no tendency for the projection G, Fig. 6 is surrounded further peg, 9, which is to pro- 
it to flow away. The mold impres- by two small chills VIII and IX tect a comparatively large leve ur- 
sions for the stop pegs must be made A _ single, ring-shaped chill was tried face Also two cy Iric iser-like 
before dusting the mold and must around this projection, but dil not sticks, 13 and 14, may be seer Chey 
be neatly smoothed after dusting by give satisfatcory results Phe trausi do not reach up to tl puter surface 
pressing the pattern in again and by tion from the flat wall of the crank- of the mold 
repeated turning. case ito the gear case wall also ort- Figs. 6,7and9 show also the arrange- 
Fig. 5 shows the left side of the ginally was provided with a chill in ment of the gates. The piece is cast 
casting and its front end at NX, while the cope as well as at the same from two large runners, E, E, and 
Fig. 8 shows the same side with the point at the drag It is superfiuous there is only one little control-riser 
back end Y, which forms the gear as was proved in repeated experiments Fig. 6, on the projection C Fig 
FIG. 5—ABOVE—CRANKCASE 
SHOWING FOUR DRAG FIG. 8—ABOVE—DRAG SIDE 
CHILLS FIG. 6—-BELOW— OF THE COMPLETED CRANK- 
OPPOSITE SIDE OF CRANK- CASE SHOWING THE CHILLS 
CASE WITH COPE CHILLS rIG. 9—BELOW—CRANKCASE 
FIG 7—RIGHT—END VIEW SHOWING RISERS, VIEWED 
OF CRANKCASE FROM TRANS- FROM THE GEAR CASE END 
MISSION END 
s t tl sal 1 Fig. 7 shows 1 has 1 iscarde All I 2 sh i drag ( set 
side vit fivwhe nd chills the cop e provided v The venting of t ( sisted 
ir cast ca rage shoy vhich hold 1 means of stra tid between 
The arrange ‘ a chille dl em tast th ind prevent he flask joints. As t Fig. 4 
stop pegs in the cope is rilustrated hem from moving ! lowered careft ivoid 
Figs. 6 al 9 Here chic Fig. 4+ shows e cop nold I \ mag the olds 
esti S sure q oiing chills V, VI, VII d VIII in place comparative bom 
the point where the partitions cross \s may be noted the sand border is ches diamete ire prov After 
outer wall of casting lor slicked and blacked a little around sett t cope in place, ithe 
s purpose chills \ nd WI.are he chill This is d 6 prevent Parts of the flask are wedged | raps 
ployed, along with chill VII, which the sand from falling of after rolling hich e pushed « t l 
is the joint at the cl The two over the cop Figs. 2, 3 and 4, and , t! ts 
ls V and VI are a little sherter Figs. 6 and ‘ iow also pegs 7, & e smeared with loam 
in th yrresponding chills I and Li 9 10, 11 and 12 o the cope side [The cores cecnsist one-third 
the drag, as is justified by the in- which have been arranged at about ccarse s sand, one-third ordinary 
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not dried before the casting 
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DERING \ DEFECTIV! 
(RANKCASI 


The casting is poured from two sides 
by ladles supported in ring carriers, 
each of which is operated by two men, 
fhe metal is quietly cast with equat 
streams through each runner and at- 
tention must be paid to keeping ihe in- 
lets always filled. 

An alloy of 91 per cent aluminum, 
7.5 per cent copper and 1.5 per cent 
zinc is used. As soon as the aluminum, 


which is melted in an oil-fired open- 


flame furnace, begins to become liquid 
the required quantity of  coppe: 


required is added in form of an 


alloy of 50 per cent copper and 


50 per cent aluminun The zine 
is added in the ladle in smal 
pieces which are well stirred into 
the charge under 1 cover of sal 


ammonia or zinc chloride and com- 
mon salt In this way the meta! is 
cleaned thoroughly as all impurities 
rise to the surface in form of slag 
and scum and are skimmed off. In 
repeated skimmings the best moment 


for casting may be determined by ol 


servation As long as the aluminu 
clows red it is too hot: only whe 
it becomes a rather gray metal! 
color is it rea ly for casting 

After being removed from the s 
aluminum crankcases are usual! 


cleaned, in central Europe, by a com 


binat »f hand and machine meth- 
ods Chey are first rapped W ith ham- 
mers to remove the loose sand, and 
then sand blasted \ sand-blast 
cabinet is usually employed for the 
latter operation. With a_ crankcas« 


. =~. > 
-+h as the one shown in Fig. 12 
from 20 to 25 minutes is required so 


that on an average 22 to 24 pieces 
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are cleaned in an 8-hour shiit. As 
this would not be using the sand- 


hlast apparatus efficiently it wsually 1s 


re work- 


operated by three gan of 


24 


men 


through 


ing the hours continuous- 
ly so that a total output of 70 pieces 
a day is attained Rach sand-blast 
gang consists of two men, one ot 
whom operates the machine while the 
other brings up ind takes away the 
castings. 

Aiter being sandblasted the castings 
ire examined for soundness. They are 
put on a work table and treated on 
the inside with gasoline, which 1s 
brushed on the casting where this is 
ossible If the casting is in any 
ay permeable the gasoline’ pene 
trates to the outside and causes a 
stain which easily can be dis- 
erned on account of its dark color. 
fhe inspector marks the affected spot 


vith colored crayon. The speed with 
hich this part of the work is done 
lepends on the quality of the cast- 
es lf the is 7s are good one 
lan can inspect 10 crankcases in an 
uur, but if they are bad ke some- 
mes finishes only wo or. three 
eces in the same length of time. 
he inspection is tthorough In gen- 
al about 30 pieces are indied per 
in and _ shift 

Repairing Defective Castings 

As a preliminary to soldering small 
pongy spots are caulked with a cen- 

punch. In the case of larger de- 
cts the hard skin is removed by 
ans of a chisel and the metal then 
ured with a rasping file and scrap- 


Thi being done, 


micht 


S paratory work 


pre 


whole casting, which crack 
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FIG DETAILS OF THE FURNACE SHOWN IN Fit 
if heated enly at certain spots 1s chamber at the pposit end tron he 
brought up to a uniform temperature firebox, at I 1], n wi 
of 250 degrees Cent. in a furnace ey re pushed forward gradually 
similar to that shown in Figs. 11 and to i he fit ly take 
14 he firebox and the lower parts out of the furna } hey have 
of the furnace are lined with fire- reached a uniform temperature of ap 
brick. The base plate is cast iron proximately 250 degrees Cent I: is 
and the heating chamber is of sheet necessary to do the soldering as soon 
metal lined with asbestos. On the as possible after taking the castings 
charging side are two siiding doors out of the furnace 
which occupy the whole face of the For automobile crankcases of no 
furnace. The castings to be treated mal size the furnace is 16 feet 6 inche 
are introduced nto the reheating long, 3. feet inches wide and 535 















































































THE 
E 


CLEANING 
SENT TO 


ROOM 
THE 





— 


Ss 


SHOWING (¢ 
MACHINE SHOP 


ASTING READY TO 







8 
work 
to brin 


surely 


gre 


u 


at 


ao 


p 


aluminum, 


n alloy 
cent zinc, 
per cent 
serves as 


SE 





ri¢ 
DI 





: 1 
incnes 


chamber 


45 


water-gas 


a 





IN O} lH 
PARTME)? 












hes 1, 
nigt 


nt 


No 


ce 


per 


I 


id 


flux 


bunsen-type 


soldering 


‘ 


_ 
rorch 


a 


ts 













nd 


used 





burner 


The 











262 


peration is illustrated in Fig, 12—the 


solder being rubbed with a slightly 
crooked file point until it binds well 


Rurners which produce a higher tem 


perature were tried and found unsatis- 


factory. The flame fused the wall o 
the crankcases before the solder had 
amalgamated with the main body otf 
metal Fie. 15 shows a general view 
of the soldering room 


being repaired the soldered 
filed Then th 


whole casting is again sandblasted and 


After 
spots are care fully 
finally has to undergo another inspec 
tion with gasoline If this test is 
satisfactorily, the casting 15 
Fig. 13 


passed 


passed to the machine shop. 


number of castings which 


shows a 


have been repaired and sandbiasted the 


second (time 
Originally the castings we>re ex 
amined only by ev is caretully as 


detects were 


possible. A 


overlooked and in an effort to at 


great many 


results testing under hy- 


tric d 
hydraulic tests 


tain better 
draulic It was 
found that the 


less reliable than inspection by 


pressure was 
were 
means 


ot gasoline \t first the gasoline 


was not used economically, about an 


eighth of a gallon bemg poured into 


each crankcase to produce a_ certain 


ressure of liquid It was discovered 


1 


I 
later that such a pressure was unneces- 


sary as the gasoline vas sucked up 
nto ithe faulty parts of the casting 
by capillary attraction, mak'!ng_ itselt 


visible on the outside in the form 


f the dark stains already mentioned 


\t present the gasoline is applied 
mainly with a brush as shown = 1n 
Fig. 10 A small quantity is poured 
to ca tie which are mac¢ ssibk to 
brush \ quarter to a third of a 
on is now. sufficient to exan 
} crankcase 


ued b the Yale & Lown Mig 


( Stamford, Cor | ital 

‘ ted } i I ren | l Is 
i t i | purchas! vy igent vell 
; ile l | i pu lic it 
t nplete tails of chain bl 
troll nd ¢ chain hoists ma 
i ured t mp ind show 
tables I ensiol weights, clearance 
und ditti erin and running speed 
It als COVE he essential infor tion 
? irdit CAC tr p vious nu 
T10 ed ticles t eq ment tt ] l 
Img materials One of the fe ir 
of the catalog is an article by Henry 
R. Towne, for years president of the 


Yale & Tewne Mfg. Co. and at 


tT ? 
presen 
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This 


comparative effi- 


chairman of the board of directors. 
discussion covers the 
different types of chain hoists. 


c1ency iT 
ee 


To Hold International 
Trades Show 


The International Foundry Trades ex- 
held in Bingley hall, 
June 19 to 28. 
held 


auspices of the In- 


hibition will be 
Birmingham, England, 
The first 


in 1922 


show of this kind was 


under the 


stitute of British Foundrymen and the 


Cast Iron Research association, the 


business management of the exhibition 


being in charge of the Birmingham 


chamber of commerce. The exhibition 


held in 1922 was a decided success, ma- 
chines and equipment from a number of 


countries being shown. Approximately 


30,000 people attended this show. 
The exhibits this year will be divided 
into a number of classifications as fol- 


lows: General foundry plant with cu- 


polas, electric furnaces, annealing ovens, 


machines, etc.; foundry re 


core ovens 

quisites consisting of facings, shovels, 
core oil, binders, etc.; pattern making 
machines of all kinds; molding sands; 


laboratory equipment; refractories; die 


casting plant; combined exhibits by 
British trade groups including” gray 
iron, malleable, semisteel, cast iron, 


> 


nonferrous and steel castings; raw ma 


terials and fuel; material handling equip 


ment; finished material; a complete 


foundry; technical education; technical 


lectures; foundry office and works or- 


ganization; historical; publicity and pro- 


paganda 


Secure Engineers 


G. M. Haardt, director general of the 
Andre Citroen Motor Works, France, 
ind a number of associate engineers re 
cently had a eT Ss Oot ( t ences in De 
erence \ sult ) these meetings 

| Miller & Hurst Corp., Ge 
era Motors building, Detroit, has been 
etained a consultin ( t Ch 
firm ; advise the French automobi 
real ( oO Iding a equippu 
ge f dry t e built the sub 
[ P Ch las. | Miller & 
H -— credited with designit 
the buildings d equipment the River 
Rouge md s the Ford Motor Co 
Detre 

The H. & R. Foundry ¢ Cincinnat 

is be organized with $25,000 capi 

ind is take ver the pliant of! th 
Phoenix Foundry ¢ f that city, whic 
( ontinued business several vears ag 
he new company will inufacture 

“SS ronze at aluminu castings 


rthur Remers is president and Harry 


llinken secretary and treasurer. Both 
rrmerly were connected wit the Ohi 
Pattern Works, Cincinnat: 


April 1, 


Honeycombed Lathe Bed 
Due to Cores 


Question: 
bed 10 feet 
1200 pounds. It was gated along the top 


1924 


Recently we poured a lathe 


long and weighing about 


joint on both sides and showed no indi- 


cation of blowing when it was poured 


with very hot metal. The center of 


the casting for about 5 feet was clean 
and solid, but the remainder of the cast- 
each end was completely honey- 


holes 


first of an order of eight castings and we 


ing at 


combed with gas This is the 


shall appreciate your opinion on the sub- 


ject before going ahead with the order 


Answer: The  honeycombed condi 
tion of the lathe bed ends may be due to 
one or a combination of several causes, 
but from the evidence submitted we are 
inclined to the opinion that 


your cores 


are responsible. They may not be 
properly dried, they may not be properly 
hard. If 


conditions 


vented or they may be too 


any of the foregoing obtain 


the iron will flutter away from the 


surface due to gas which finds it easier 


to escape through the molten iron than 


through a hard, dense core The walls 
of a lathe bed are relatively thin and the 
result is that the iron sets while it is 
still impregnated with gas bubbles. The 


reason the center section of the cast 
it gz is solid is be cause a constant stream 
of hot iron was supplied at that point 
and kept the 


liquid condition until the bubbling ceased 


metal in the wall in 


and all the gas had a chance to escape 
You 


to your own satisfaction. Take one « 


easily can determine the poirt 


the cores and lower it into a _ suita 


hole in the floor. Place several pieces 
inch boards up against one side 
then ram the hole fuil of sand. Remove 
he boards ind slowly fill the cavity 
with iror You can note the action of 
the on as it rises d determine whether 
he fluttering is caused by the dry sand 
core or the gre 1 wall of 
mold The remed naturally is t 


, 1 
the gas can escape Decreast the im t 
— hinder n Vv r cor sand Hill the 

, 
terior oO! tn ( cs with COKE oO t 


provide generous outlets § f the 
through the core prints. drv the cores 
until they are on the verge of burning 


and you will not have further troul 


ereer nd side wa may have 
the wholes If that s the 
vou will have to ram the sand m 


carefully, work it as dry 
the swab 


sparingly and run 
vertical i 


hont 2 


vents ab 


the wall of the pattern on both si 
Castings of this kind usually are p 
gh two narrow draw gates at 


bottom of each end 























Apply Patented Casting Metal 


Claimed To Have 
Properties Superior to the Usual Foundry Aluminum Alloys 
Discusses Tests Made of the Alloy 


EFORI 


ject, I wish to review briefly what 
alpax is and what its principal pro- 
perties aré The tact that the inventor, 
Mr. Pac f An n nationality, and 
the fact that t irst experiments wert 
pertormed in America, will relieve me ot! 
entering into son of the metallurgic 
details tanly I Vn to th Amer 
can pub However, the practical appli- 
cat nav n ¢ | im I 
1 vear da halt with such method and 
su or¢ on that the telling of thes« 
tacts will be particularly instructive 
The S t ha I re r be tl sub 
ect ol 1 guit rec t contribution to the 
\ssociat \eria Nav ition on tl 
seventh last February at Paris, of 
vhich we ( more tha eproduc 
t in alloy ot 13 
ler cent Lic tic point of the 
series of binar ) l It is 
he special treat ( ble with 
uid of alkalu ilts precise and 
vell de tined ant th I tal absence ot iron 
in the raw material used which gives it its 
final qualities. These treatments are ex- 
actly what the patent ol! Dr. Pacz cove 


Pro 


acteristic 


It shows a « 


Its Use for Many Automobile Parts Developed in France 


going deeply into the sul 


perties of Alpax 


has the following char- 


lensity of 2.6 to 10 per cent 


lower than that of the usual alloys ot 
iluminum for casting. Its density is a 
third that of steel. 


Its resistance to atmospheric agents is at 


east equal to 
superior to 
n the foundry 


It 


possesses 


that of pure aluminum, that 
normal alloys of aluminum 


a perfect water tightness, 


ivorable to its use for cylinders for gas- 


line engines, 
Its contracti 
that of cast 


iron, 


cooled by water circulation 


not exceed 
than that 


which does 


much 


on, 


is less 


f ordinary aluminum alloys. 


It not 
liditication. 
receding 
oduction 
mplicated 
O1 


is 


one, 
ot 


loss % 


charact« 


ir 


piece S 


is, with complet 


agile during the period of 
This quality joined to the 
permits us to the 
the most voluminous and 
without appreciable 
ind without risk of cracks; 
safety in manufac- 


forsee 


ristics of guaranteed thrust 
] 


R is greater than 19 kilograms per 
ire centimeter with A per cent greate: 
5, with the supplementary condition 
plus 4 greater than 25. These are me- 
x ing pat t A cs 
ue de Fonder . in ponte: sete 
Frenct s ted t e ¢ 
f the Amer I indryme s —ass 
eld r Cleveland 
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chanical results formerly absolutely n 
known, which create a veritable revolutio 
in the use of light metals in the indry 

The breaking point or load of alpax a 
high temperatures (300 degrees Cent.) is 


superior 


for foundry use, a point which increas 
the coefficient of satety 
In addition, the attention must be dra 
the use of alpax r friction piece 
Field of Application 
The special properties of alpax 
et cost |} e hicher ™ : 
dry alminum will mal $ eSt 
this y Ww t ibstitut 
tl \ l S r p ses 
. shee +} mtrarv. i ¥ xtet 
e field ipplications iluminum 
lo p thought 1 t nannelr 
tle stri ne might say that a 
pax is t iry indry all ex 
tly what cast steel is to cast 
That is t that the metallurgy ot 
uminum is happily and admirably com- 
pleted to the same degree S Was that 
f iron, wh it was possible to handle 
he production of pieces of cast steel, a 
thing still quite recent. 
This simple comparison puts a finger 
m the field of application open to al- 
pax. The following are the automobile 
parts which may be considered for pro 
duction on a large scale using alpax: 
The axle differential castings ; the 
wheels; the brakes; the motor blocs 
including the cylinders and combustion 
chamber; the pistons and _ connecting 


rods; and the material for body building. 


When it comes to aviation there is, on 


one hand, the lightening of motors by 
means of the use of an aluminum alloy 
of less density and more strength. There 


equally the possibility of forming i 


is 


a simple manner the cylinder blocs them- 


selves out of aluminum and without the 


complications of fusion welding or cut 
ting out of plate iron 

Everyone knows the difficulty and the 
setbacks and waste resulting trom the 


molding of cylinder blocs im_ ordinary 
aluminum because of the cracks or the 
lack of water-tight qualities, totally over- 
come by alpax 

In the order of these applications some 


can be considered as immediate, from 
the fact that they do not necessitate 
study or fundamental modifications. This 


is particularly the case in the application 


, 


Je ) 


to that of other aluminum alloys 


, \ a 
} rr ‘ ; 
S¢ | Lad S ‘ 
most without excer a) pnpli 
: 
5 necessitat p 
™ ‘ ’ 
) ( cate 
] + ; 
s est 
Here i 
‘ more T) 
ad pa t 
I 
+} , ‘ 
$ ne ca 1 
proportioned di 
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I S ai 4 ] 
; 
rice in sp ( 
to what j 
t \ 
metal ‘ i] ' 
aercut \ ( 
to the 
+ ry ] 
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rat . inne t 
count no eS 4 
and ‘ ‘ ‘ . | 
cia ts modulu 
The rul ec f ¢ 
minum must e d massiv 
and ( orTreat ext t ; ‘ 
7 
steel Phis 1s ‘ vel i 


lowed and it is there that we must 


tor the main causes of failure n the 
past in the use of aluminum lt ‘ 
is on guard against the preceding mis 
takes or even against the on 
otf making in light metal meas 
ure tor measure a similar piece designed 
for steel, in short, ii studies the 
piece specially, there is rationally 
need to fear failure 


Casting the Alloy 


The founding of alpax then admits of 
the production of heavy pieces of an 
extensive degree of development, stif- 
fened by ribs and cores of which the 
rational design or outline will have 1 
necessitate a close co-operation of th 


producer, foundrymen and mechani 


the time when the necessary enthusiastic 
interest in the use of a new product 
will have become standard in i 
in the laboratories of research 

I will not bring up here the theoreti 
consideration of the resistance of ma 
terials and that Ww n ~ Ss < \ 
an experimental illustration, in a way 


In 


vestigation on 


October, 1921, 
silumin, at the Berlin auto 
that 


differential 


mobile show, 


1s to Say, on 


I Saw casings 
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automobiles, and especially of trucks 
cast from patterns designed for steel 
and normally in use with that metal. 
We have already said that the simple 
substitution of alpax for steel was a 
mistake. I do not know how the ex- 
periments came out, but from that 
time on, I have been taking all pre- 


cautions in the matter of dimensioning 


which seemed to me normally would 
have to end in almost certain failur« 
The fact is that the Germans seem 


to have eventually limited their effective 


effort to the 


railway 


substitution of alpax for 
However, 


the fact 


bronze in bearings 


it is fitting to lay stress on 
that they have arrived at an important 
generalization of which the initial 
pose 
ing an 
dred 
in the 
These 


friction of an alloy of 


called 


pur- 
was especially a question of avoid 
importation of copper. A _ hun- 
are used 
this 


of alpax monthly 


tons 


manufacture of product. 


bearings were, moreover, antl 


lead and barium 


Lourgi metal eliminating equally 


the importation of tin However, this 
is only said incidentally, because of the 
economic interest of the fact that we 
hall have to do the same in France 
Since then the occasion has been of 
fered me of looking at the question from 
a point of view much more general and 
itional in applications which concet 


the automobile industry, taken as an 


perimental field I have been able t 
benefit largely from the closely co-or 
dinated co-operation of the Alais com- 
pa producer of the metal, the Crau 
Foundry, worki the metal, and « 
pecially Mathis, the T. C. R. P 1 
Panhard as build which expla s 
ficiently tl fundamental cause t 
esses ol ved [ must, tl 
ul thank 1 powerful and | 
ve pl 


( cd bl \ b pro 
ut modifi t cast 1 
} the ¢ madry 
e first examp cylind 
t Math nabout me 1 
thi » coher 
\ Lom t n n l 
ple pic intend 
ent to t ld imp 
\ t ( t figure of a eC 
tir le terior cylinde 
naw had t frst 
reject ther owing i trial to f 
a favora water tightness, it had, nev 
ertheles put t ervice withot 
interior li W piste cast f 
friction dire n x nd wit it 
eparate va ut motor ha 
eX fur 1 ert vy for 4 mont 
Which makes t gh imperviousn f 
the metal and its good lasting q ties 
tand out This piece, which only weighs 
kilograms, (15.4 pounds) shows a sav- 
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ing of 12 kilograms (26.4 pounds) in 
comparison with the cylinder bloc of or- 


dinary cast iron, which weighs 19 kilo- 


grams (41.8 pounds). 

The second example was that of a 
Panhard valveless motor, without  in- 
terior lining. This motor has also beet 


functioning for several months. 


Other cylinder blocs are equally in 
use for motorcycle engines, also short- 
ly it will be tried on aviation motors 


with an appreciable gain in lightness of 
weight, even on cylinder blocs made of 
sheet steel, considerable 


welded with a 


economy of production. 
The 


lightening 


simplification and 
the 


alpax; of 


considerable 


which results from pos- 


sibility of cylinder blocs of 


completely doing without not only sep- 
arate seats for the valves, but even the 
lining of cast iron, presents an_ inter- 


esting problem concerning the resistance 
to friction of aluminum pistons in these 
motors. 

The 


is already 


iron on aluminum 
the 
motors with cast-iron cylinders equipped 


friction of cast 


determined in ordinary 
knowl- 
the 


mentioned, to 


with aluminum pistons. It is this 
led us, at the 


trials 


edge which time of 


Mathis 


adopt on trial cast 


already 
pistons on alpax 


cylinders. 


Diminution In Quality * 


revolve rapidly with masses in alternat 
motion, there follows a certain diminu 
tion in the quality of the mot Phe 
trials which bear « th uti t ( 
alpax cylinders with aluminum or alpax 
pistons are of a primary interest IX 
ults cannot be definitely determined unt 
fter trials now going ¢ ha 
lasted i ent tin to ¢ t t the 
ct I 1 in’ It S p ( t it 
t! ji 1 ( ( ll i t 
differs i cylinder 1 pistons 
\ 1 \ tl ncerta to be SOLV 
1 tay ble \ At 1 | nt t 
1 motor is be equip t VIEW 
oO! 1 | out cylinders ipax, d 
magnesium pistons of tl Association « 
lectro-Chemistry. r} lat comp 
I re VOT nN | p 1 Pp ( 
‘ t n t this kind { 
s d l type Wi sna 1 hay 
something to sa it then il 
The question differenti sings 1 
particul interesting even viatio 
becaus consti S an er! tive d 
practical test of alpax in ] under- 
ing important stress It | necessi- 
t 1 a workmanship more « ful tha 
of cylinder blocs. F types « 
( ng have been | d und test with 
cess I iT process exp 
mentation 
\ Mathis differential casing, single 
piece aS tar as the brake OXES nclud 
ing and containing all tl housing for 
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interior or 
by the 


without either 
armature, 


ball bearings 
exterior 
Craus Foundry. 


has been cast 
This casing was large- 


ly dimensioned the same as the old cas- 


ing which was constituted of malleable 
cast shells, bound together by tubes of 
steel. 
Increase Diameter Relations 

On an average, in the working parts 
where there is an equal thickness of 
the walls of the tubes, the relation of 
the diameters was increased in the ratio 


of 1 to 1.7. Such a margin of dimen- 


sioning permits of replying victoriously 


to the objections of theorists on the rela- 
tive fragility of light metals. These cast- 
ings mounted on racing cars have, twice, 
machines much _ heavier 


lasted well on 


and more powerful than the ones for 
which they were designed, at a _ time 
when the casings of ordinary construc- 


Now 
about 10 


than the 


1 
nese 


tion had given way in tests. 
casings in question weigh 


kilograms (22 pounds) less 


casings of customary manufacture, which 


constitutes a considerable gain, if one 
remembers that a Mathis cyclecar has a 
total 350 
(770 


weighs 7 


about kilograms 


The 


kilograms 


weight of 


pounds). casing in question 


(15.4 pounds) wu 


the rough and has undergone a_ bending 
test under a weight of 1000 kilograms 
(2200 pounds) at the center, the Ip 
ports being thus at right angles with thi 
springs. It has been functioning 
eral months in several test cases w 
out ident 

let us not pas that 1 : 
substitution of the bloc cylinder l 
the differential casing on the v 
ot less than 350 kilograms h 
icces piece S i ( Ip CiadsSp 
nd whe S reduces 
wei . 2 -« 40 kj . to &8 
p Is) t t I 10 
p ct T ‘ tT T o 
vhich must 1 go 1 350 kilogra 

! cond em test w 
on a 2-ton Panhard A R « g 
cast he Craus Fou y I 
sity « ining certain small part 
the ax journal so not to ] 
som 4 pletely tl — ‘ e 4 
mac I 1 wv } d to « 
your! i tl ilread n hand I 
latter was pu » the mold and 
alpax ca nd it Of cou 
axle } i] vas pierced vith |} 
permit tl ver carefu ittac 


independently of the « 


sidera tightening assured by the « 
tractior Also th exterior diame 
( the end tI tl ca oS we co 
lerably eased, but they were sim 
n thickness to the initial casing ( 
tee] 
The gain in lightness of constructior 
was r course, considerable. Flanged ax! 
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casings in such a manner that the saving 
in weight went as high as 50 per cent. 
This differential casing has been 1n in- 
tensive service on a Panhard light truck 
for several months, and is giving com 
plete satisfaction to the builder. 

A complete rear system bearing the 
differential casing and wheels, has _ been 
produced with the help of Mr. Mariage 
and of Mr. Vergniole for the T. C. R. P 
also cast by the Craus Foundry. The 
single piece differential casing 
axle journals shaped in a press. For 
an even pressure, for shaping, the small- 
er modulus of elasticity of alpax necess- 
itated more important changes in de- 
sign for expansion for alpax superior 
to those planned for steel. 

It has been possible to settle the prob- 
lem in a way to avoid any ripping slit 
at the end of the cone of the alpax 
differential casing by forcing the tight- 


ening to the end of the cone and less 


it the base. This differential casing was 
designed, as the preceding ones, with 
a strong increase in diameter, while re 


ining the thickness of cast steel, with 
the exception of the Mathis differential 
casing where the thickness had been re- 


duced to 4 millimeter: (0.1 inches ) 


Finally, another design, a one piece, 
bears in each end teel tube of small 
diameter set i safety for 


‘ . si 
implicity 
pondents 

l e show 
‘ r 1 cess ¢ 
1 ; 

Pp I i g <l 
; ' +} 
tha t 

' 1 t met 
cri t 
} 
nig i 
e] r 
. ! 
pea l 
t x cas 
WW ‘ ' 1 
, 
' lt t ( S 
I ( x dil ca 

} erTvalti £ V1 1 t the re- 

gf O aipa»n I ( irae 


< ft _ ‘ \ 4 
hic that 1 t Say with 
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vever, tl reduction 1 weight com- 
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piston can be 
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on I have been 


St 


VW 





depth of 20 per cent more than that 
of pistons of aluminum alloy of 12 


per cent copper 





This solution is entirely effectual and 
besides does not co tl t ny way 
an inconvenience tl thermal conduc 
tivity is WW re ty ( | 1 this 
fact, which is a n | ind 
the pist is t heavy I to the 
old alumni pist ‘ f the 
Smaiier density » iip 

An aluminum  < ecti " vhether 
it be stamped 1 illoy { aluminum ot 
the duralumin type already in most um- 
versal use in America, or whether it be 
of cast aluminum, nec tat large sec- 


tions of high momentum f inertia, by 


reason of the slight modulus of elas 
ticity upon whi i depend its 
resistance to aXia | 1S 
conceived under thes condit that 
cast hight metals ot relatively light 
resistance ben ¢ \ I port I l n 
sections might suff i sfactory 
manner in the production of connecting 
rods, at least f p i test t 
lTunctior ¢ and endu nce oO 1 ¢ tain 
S¢ ile avoiding tn i expel i 
meta dice \ imple r ip en 
: : 
pat 1 sulhices 
(re autobu at 4 it 
P 1 < pped “ ) I 
necting xis istened tons 
il \ mentioned S 
on t t the | ( R. P | W 
“4 > n ths t tl t 1 
ipped has | . 
il ~ tors 
| | < 
r itt 
1 1 rs 
' y 
 f , " 
\ ix 
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} ar 
ont 1.670 } { | ) 
48 ( ] p- 
7 
exp mn ler 
‘ i] th ditt ‘ p ed 
if vill ( ible t ( id 
consideration, mu f experimenta 
tion 
] mac ( Oo! i ipp t vhich 
( W to lighten to 1 extreme 
point, there 1s nota shadow of d t that 


But this rule leads to certain conse- 


quences and certain possibilities on which 


it 1s well to have clear ideas The fact 


is that working in light metal requires 








POO 


an interpretation in large volumes and 


in big sections 
construction ends 1 


to 
ol be: 


\ mechanical 


run having more at 


in 


the 


the long put 


tention on 


points 


o1 appli ition, it follows that there 


always a certain difficulty in the use 





establishing the « 
nded and 
made of light 
Where to start 


one’s 


metals, in 
suitably exte 
between the 
thos 


piece 
and 


indeed end 


centrating on it is a problem t is a 
imple difficulty of construction 
. , 

But in this process, the most 1 
questior pecome t irce Tt 1! ( 
ee amiulating } 
seen difhcuities iccum it! 
experiment The one ¢ cleaning plu 

! : 
Tor Cam pic cVil | ! i 
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pax, has been the origin of leakage ot 
water because Oo! the tact that the 


aforesaid stoppers were sufficient, be 
cause f th small lasting qualities of 
the m il with reference to cast iro 
It was nec Sal to make the piece ove! 
with reinforced losses [he smallest 
bolt does its part to hinder the expert 


mentor 


n l 
] hj ; + +) +} 

Alpax 1 ubjec Oo exa the ume 
nn See tee ” ~she tots 
requirements Ol 1S as a rie I ! 
metals and necessitates the ime patient 
testing ind t Same CX] ment 

wm? +4 ' rn ] } 

Mi impatient <¢ med i 

1) + ; —s ‘ = 
y mee C r ( 1 ( ( c\ , Dich TAI 

, 
not their relativ inexperience but. on 
t cont t to nk the materi 
T+ ‘ s that v ” the best solu 
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tions oiten rejected at the start then 
taken up again some 10 years or more 
later causing a great loss ot t 

The present article will show that 
Fra at least, design ising lpax 

2 Sa a 
methodical ind it the i tim da 
ing. are not only in cours f test bu 
n universal Fren itomo 
' : 
ile imdustt in process volu 
time toward typ vehic ‘ wht 
er and str , , +} p ent type 
consequel t! n economi | col 
Sumimg mue¢ t I tl i ks t 
“ace © ight metal Alnax o A met 
origi has tound I \ con 
P : 

+] most vorabl ~~ ‘ 
M141 1 , a. ly, } nor 

kers ( ( 
specia ing thy, oht 1 











By Charles Vickers 


How and Why in Brass Founding 











Making Phosphor Tin 
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jo suga LULL S 
The most common form in which ph 


mmerce is in the thay 


urs m Ce 


resemble wax candles, about 


34-inch in diameter It is packed in 1 


pound cans, also in 


to be kept unde vater at all times, and 
should be stored ir me vessel that 
cannot spring a-l This ts knowt 
as vellow phosphorus, and it can be used 
in this state to make phor bronze 

or a a at »xidizer | tive latte i 
piece about 2 inches long ed ont 

the charcoal-covered surface t meta 
1S ifficient It can be. stirred m 


Phosphor | tin 
the 


it. when just melted, into water, u 


mediately 
by feathering tin, that 1 


a can | ill vate n the scale and 
pour the phort t t figuring about 
6'> pound phosphorus to 93'4 pound 
of tin, sor vhicl 7 t. Pa 
the in | = > 1 , 

large crucible r with b h 
gently heat, In ing the ¢ Maik 
in analysis of product f | 
phorus, and additi can be made to met 
ils to add a definite amount | 


us i ) Ss cal ) 
ed 1 he nN lil I ) Ist | ) 
Iditior ot coppe};: ind i oO | 
. 
it requyu t mirty f apf 
g2 ; ) 2 
mia ) 6 Pe ( p | JO 
54 fe nt f } 0.05 per cent alu 
minum, and 3 r 0.15 r cent / 
j sale sire) if mUS 70,000 
pounds pe quare wel ( ition 20 
) J 4 ; 
per ni 1} é ich We, l é il 
ut 2 per cent f manganese should 
added to this mixture to ring 
fensue st houp t specifica ns, Can 
Ml 1dVis ( nt ra , hroper 
} ; ; ° 
) til 
TY 1 , | 
The alloy is a manganess yronze 
but the alumimum is t v t get 
good casting qualities combined” with 
the tensile trength and elongation sp 
cine | It ] 1] b mc? | to i 
minimum t UD per cent | lead 
os , ' ' 
will d harm ev w hie ced 
greater proportion than spe | hut 
' ‘ 
this requirement b met ) usin 
an electrolvt Addit oft ? 
per cel mangat will not ng ft 
rength wu t t ificat Son 
. ' aas t owill n ‘ 
| 
4 
\E A ‘ Br 
Dry ‘ 
pel 55.00 
| 
é 1? 38 
T * 3e 
| 
| O75 
4 
Mion 050 


Improve Brass Castings 
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mat- 


the 


casting This is a 


Also note i 


underneath the 
look 


in the drag is being 


ter to into 
rammed hard 
Have the 
well 


the 


sand 


er than necessary cores 


thoroughly vented and burnt to 


get the gases away from core sur! 


face quickly and have them 
the body of the 
Have a 
than usual, and take 
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Do not 


pass 


through core as thev 


should larger vent opening 
precautions to pre 
thereto 


filled 


vent metal gaining 


egress 


allow the molds to be up 


with hot sand at any tim« 

Che alloy would be improved bv the 
iddition of tin, as it stands now it 
consists of copper, 93.75 per cent: zinc, 
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alloy, and especially as 
ng detects. 
(2) 
lerrocyal ide Ol 
also called, is a 
: and 
bell metal It 
It should be 


package should be 


alloys, 


Is pat 


wrapped 


1 
Surtace gently Si it I 
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Yes; yellow prt 


potassium 
deoxidizer 
ticularly 


adds iron 


up 


dropped o1 


rystallization 


should 


if mold the same a for the ordin 


ary 
Nx 12 alloy Do not be ir? rid to put 
of potash, on high sprues and heads, remembering 
1s it is that aluminum alloys are ly one-third 
of copp the weight « bras | g tem- 
table for peratures WwW ll have ) i usted n 
the metal tne foundry i d ire gO < entirely 
paper, the D he shape and we t t tl castings 
the metal Pour as cool as | run the 
the cha castings What m lor one 
be closed casting will be hot for another here 
has will be no porosity u tri all Ss are 
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before the portant to settle the pouring peratures 
V1 be i ‘ once, which « be b A ymplished 
of potas t different temperatut ed 
aad 4 l pvrometer Che : ) R 
, of alloy N 2 will | those 
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NE of my young lads, t 
age 8, has been attend- 
ing school for the past 


few years and as nearly as I can judge 


from the evidence so far presented he 1s 


destined to be a great collector 
It is 


cision 


rather early to arrive at a de- 


and I know 

feel gratified or alarmed at the 
According to the published biography of 
the collecting 


do not whether to 


symptoms. 
all our prominent men, 
not taken 
have accumulated a sufficient quantity ot 
iniquity to render them 


hobby is up until after they 


mammon of 
wealthy. In 


the 


independently other words, 


after they become tired collecting money 


they turn their attention to collecting 
other materials that will be equally use- 
less after the old man with the scythe and 


the sand glass has tapped them on the 
them to 
I sincerely trust 


shoulder and invited accompany 


him on a certain journey 
t will be many a long day before my 
little fellow attracts the attention of the 


but in the meantime the 


old gentleman, 


fact that he has reversed the usual pro- 
cedure has led me at times to wonder 
just how the experiment eventually will 
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. with the breath of a few thou- 
sand assorted movie fans. I 
regret to say that on each of 

these occasions my well meant remarks 

have been received without even the 
slightest symptom of enthusiasm or sup- 
port. On the contrary and to my aston- 


ishment I have been told that I have no 
conception of the monotonous grind of a 
woman’s daily life and everlasting round 
I am not cooped up all 


f petty duties. 


day im a cage—Oy, oy, that’s a hot one!— 


I begrudge het 


a little innocent recreation 


I am lazy. Otherwise I would 


the 


and finally 


walk in evening and get 
the 


parking 


go tor a 


the benefit of fresh air and exercise 


instead of there in @ chair 


with my stockinged feet cocked up on 
another chair, filling the air with the 
reek from an old, highly respectabl 
and veteran corncob pipe. I always 
have been surprised when a lady who 
professes a warm admiration for the 


ballad When the Corn ts Waving Ann 
Dear should turn up her nose at the 
same corn in another shape 


indulged in the 
pull 


usual light repartee while she was 


ing out and she 


eT instructions 
the full and complete 
least 
man would 


rest easy in 
assurance that at 
life the 
dot. Really, my 
the best, but after she left I picked up a 
book forgot all about 
obligation. 


could 


for one night in 


his young retire on 


the intentions were of 


and the solemn 


Remembrance came when one of my 
other assistants tripped over the little fel- 
low sleeping on the floor and the piercing 
the accident also 
attention to the fact that it 

for the return of his 
time | fall I 


solemn duty t 


howl which announced 


directed my 


was about time 


mother. Each down in the 


performance of some 


which I have pledged myself in the fore 


manner, I make an earnest v 


coing 


it never will happen again and—then 


as you do. 


Then I discovered anew that the wa 
of the transgressor is hard. Instead « 
tripping lightly upstairs in the wake 
a young imp traveling under his ow: 


power, I found that I would have to car 


ry him either in the orthodox 


mann¢ 
shoulder. | 


first but 


under one arm or over one 


tried the under arm method 





eer eee ea ee ee athant » em the stavesaict the tori . , 
terminate. Between t load ol _— on tm t the boxing kind, found that he drooped too far fore ai 
. 1 : | | | - 
equipment he carries | ind forth in thank hea rnd ‘ added a final aft. His to bumped th tairs steps 
his arms and the pile of junk he smug touch, the usual last word to the effect 4, annovinge mann Then I draped hit 
gles around in his pants pockets I am that she depended on n to pack the gracefully over one sl uulder and in tl 
wate thy | nk some ¢ with all r lad ai into bed 8 33 it , : 
ifraid he Will sink s pha on : t 8:30 position we made the remainder of 1 
nds and become a total w1 ed | that I ful appreciated journey without anv further trouble 
. wither tenall uts } ' - ‘ , 1 j len c - . f ei 
HH mother usually put l privileg i e ca When I set him on his fe 
one night recently she went n the flo he collapsed I 
ie said, to get a !~ | had to sit on the edge of the 
of fresh air after being | a | bed l grasp him in an 
, ; = 
cr d all day in the hous Say | right position between 
; - . 
S firm believer in the ~ c knees for a few minutes wh 
ad » 
im benefit to be derived WHO CuT \ <a) [ was n g up my mind on 
> “A 
nwt SES 65 3 t ft about ti 
from well know invigor- tHESE STRINGS ‘| go abou 
ito Ik¢ to take her 2 Y ce1cate and mysterious 
° ; f Sie thie wlnite rt 
shat ttending a movi | \ f peeing clothes off 
Ow. times I have be | ; «| I anticipated no partic 
: } trouble with ¢ jacket 
moved t ion the | ty « YAP . F 
tl } ] —H pants t W I s 
» of f , , 
. _ i — the shoes! Sweet mother! W 
In fact « tha ( ‘ 
som per n, any person, 
on I h timated, « | , why two symmetri 
tiously, that the rin our ow | 1? nt . al +41 
l l 1 > A bow Into which a lit ie be 
¥ Vf | . 
use was cleaner than the air £c.cr&") shoe laces are tied each mor 
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(UPPER LEFT)FOLLOW BOARD WITH RUNNER IN 


OF RUNNER (LOWER) DETAIL 
REPRESENTING THE 
fore night into a tangle that leaves the 
famous old Gordian knot gasping with 
envy. 
I worked over those knots until the 
ends of my fingers were numb, but I 


might just as well have tried to unravel an 
emergency double bowline hitch in a steel 
cable. I was handicapped to some extent 


by the total lack of co-operation on the 


part of the party of the second part. 
Finally I decided to roll him into bed 
shoes and all and dispense with the 
formality of removing the shoes and 
stockings. I argued quite logically that 


since he had slept so peacefully for an 
hour while his feet were encased in their 
usual daily covering he would experience 
no inconvenience for the remainder of the 
night In fact for 
the moment I rather congratulated myself 


in the same condition. 


upon the happy inspiration which promised 
the predicament in 
I further reflected 

would be saved 


instant relief from 


which I found myself, 


that in the morning he 


all the time and trouble incident to 
searching for the shoes and fastening 
them again on his feet. 


I laid him flat on the bed and without 
iny great trouble removed his jacket, but 


(RIGHT) DETAIL 
NUMERALS 


PLACE 


OF PATTERN THE 


WEIGHT ARE RECESSED 
another snag. The lower extremities of 
the knickers were drawn in so tightly 


that I found it impossible to draw them 


over the shoes. After struggling vainly 
for some time with the problem I turned 
the kiickers the 
idea that perhaps I pull 
off after the manner I had practiced in 


rabbit. I 


inside out with vague 


could them 


my youth when skinning a 


discovered a buckle and strap inside each 
leg and when I had uncoupled these de- 


vices I removed the knickers quite 
readily. 

By this time I was just about in 
proper trim to go into the ring with 
anything on two feet and since I was 


denied this blessed privilege and pleasure 
for want of either a ring or an opponent 


I decided to ease my outraged feelings by 


flinging the knickers with great force 
and violence against the opposite wall. 
The weight of the garment as I whirled it 
aloft made me pause and when I low- 


ered it to examine the pockets my resent- 


ment vanished in a wave of amazement. 
How any small human being could smuggle 
that 
without becoming hump backed and bandy 


He 


around all day 


junk 


assortment of 


legged is beyond my comprehension. 
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for which I had searched in vain tor sev 
eral days, a knife, a dozen marbles, thre 


lead soldiers, a 3-inch metal penny marked 


Niagara Falls, a ball of string, a sling 
shot, a handful of BB cartridges, a small 
brass door knob and a doll’s head minus 


the hair and one eye, which I recognized 
, 


yperty of his little 


! I had heard 


petore 


as the one time pr 


Only the night 


iter 
SIStOT. 


her bitterly bewailing her loss and now 
that I was in a position to add two and 
two together I remembered the saintly 
and solicitous manner in which the pirati 
cal young villain had pretended to help 
her find it. 

The time, the place and the circum- 
stances rolled the years away and brought 
up visions of my own school days and 


by a curious association of ideas the 
knife reminded me of the story of Alex- 
the his 
knot 


declare d 


adventure with 
The Oracle 


that whoever 


ander Great and 
the famous 


at Delphi 


Gordian 


had 


would loose the knot would be ruler of 
Asia. Many men tried and failed. Alex 
came along in his masterful way, heard 


the story, curled his fine, long Macedonian 


nose in a sniff, favored 
the 
perceptible droop of his left eyelid, whip- 
ped the 


sheared the knot 


contemptuous 


Oracle with a gentle and scarcely 


long sword from his side and 


from its moorings with 


one single lightning swing. 


Education after all is a wonderful 
I opened the knife, cut the laces, 
the 


relief and the joy of achievement which re- 


thing. 


removed shoes and with a sigh of 


wards a man who has performed his duty 


faithfully and well, I tucked the little 


junkman under the blankets I stacked 


the clothes with studied carelessness on a 


chair so that the shoes were underneath 


and only the toes appeared. I was back 


on my usual perch when his mother re- 


turned a few minutes later and in answer 


to her first question assured her care 
lessly that I had put her son to bed 
long ago. I am afraid she lacks con- 
fidence, that beautiful love and _ trust 


which a lady should entertain for the un- 


worthy creature she at one time promised 


to love, honor and obey. Before re 


1 1] 


her wraps she bounced—well, 


should not 


moving 


perhaps I say bounced, she 


vhen I attempted to strip the knickers had everything in his pockets except the is beyond the bouncing age—she proceeded 
rom his little short legs I ran into’ kitchen stove. I found a pair of pliers upstairs, switched on the light and satis 
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MORE WAYS OF MAKING SASH WEIGHTS THAN EVER WERE 


DREAMED OF IN YOUR 


PHILOSOPHY HORATIO 
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examination 


prop- 


herself by a_ personal 
the little 


the 


fied 


that fellow was anchored 


erly for night. 
the 
be 


cer- 


[ was away to daily toil 


morning 


my on 


following before any person 


came aware of the operation and 


tainly when I returned at night I care- 


THE FOUNDRY 


where the same pattern rarely is employed 
more than once or twice. 


“For the same reason a costly and 
elaborate outfit is out of place where 
sashweights are made only in small or 
comparatively small quantities. On the 


other hand, it is apparent that a consider- 
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1/16 of its counterpart in gray iron. One 


pound avoirdupois contains 16 ounces and 


therefore each ounce of casting corre- 


sponds to one pound of casting. Thus a 


3-ounce pattern will produce a 3-pound 


casting, a 5-ounce pattern will produced 


a 5 pound casting and so on for any 




















fully avoided reference to any subject able investment in pattern and flask equip- weight casting desired 
that by any conceivable chance might ment is justified where large production “If a person is mathematically inclined 
lead the conversation in the direction of is anticipated. Between the two extremes and has the necessary time and patience 
either shoes or shoe laces. However, the a practical knowledge of foundry prac- he can compute the weight on a volume 
peculiar sixth sense which all well trained tice is required to decide on the best basis. One cubic inch of iron weighs 
husbands develop sooner or later, warned method to adopt. Since you are not in 0.26, or approximately ™% pound, and 
me that I would hear bad news from any particular hurry I will touch on the therefore one pound of iron will repre- 
i medium blonde lady sent 100 0.26. or 3.88 
about 8:30 p. m., so I pru cubic inches \ 10-pound 
dently decided to pay Bill ‘ re weight will represent 10 
4 visit for an hour or two | 3.88 = 38.8 cubic inches 
I found him at home and FAKED FOUNDRY FACTS | From this it is apparent 
for a wonder doing noth | that a weight 2 2 inches 
gy He is a _ good old en — — square in cross section will 
scout and I had no hes! ~ be 38.8 4 97 inches 
ition in relating the story in lenet However! the 
ich led me to seek san majority of weights ar 
tuarv with him for a short round in cross section and 
period. “Faith,” said Bill that feature javolves fu 
[ am glad to set ou any ther cal ito! Assuming 
time whether ol nave that the des ‘ | we + < 
< lise or not Howeve to , ? ches d ete 
e incident of the laces the formula iding the 
shows that you have glm eng 10 , 
nie es of common sens¢ veight ll expressed as 
vccasionally You should follows 
ive cut them the first 22 9 
place instead of wasting all 1? 
ht fiddling ove the 2 2 0.7854 
knots. You remind me of Phi eighing = me¢ 
oO ndrvme n who d¢ ide a 1] ch sim pie i 
to make isSnweign _ cally s irate H 
‘ blindly plug iv i eve t 1s sab 
1 certain method be IS¢ make samy] casting 
oth they ( eard eat ‘ ert d eiol 
i 1 competito Kala hetore the ob S place 
00 Oo Ap ( u , f necess 
Chey do no stop Tt sma 1 e 1 ve cut 
ck that conditions ar¢ fron ‘ end pa 
ft € sal n all found te ‘ 1 small pi may 
or t t specia con- ¢ ] ( 1¢ d ut 
require Spe il nen Q hy ‘ t he 
! 1ods [he mo en sample casting cate 
method to idopt 1) rm it the ‘ < 
n g sash weig cast le too ng » sho 
depends almost et \ follow boa Ss require 
+) on lo ] yndit ons 1 ae Ip < t CK 
sO ma ca iv. posit method vit wl i a ses 1 ‘ 
tha e€ is vy best w \ mul 1 \ KNOW oO! the l i tens The lave 
1 oh ve itistactorily\ t ¢ ( ( all be glad t idd them t tl st the ‘ at 
id pl an ove s ‘The m mple form patte ched ' th ' vic 
nder o ‘ ‘ \ or equipm t « rt sized pa ) gay t ! t pat 
flection - d rm sul ent to co n graduated sizes from 3 12 pe ( I gap t pr r ot for tl 
\ ( ny 0 veight | patterns of each ( S gest patt ind stopoff pieces 
the ime ] lv w be sufhicient Chev e tu ‘ +] g s when tl short. 
call eve di e industrial I the latl to niform diar : \ vat 
fir For examp mmense and elabor ( 2 inches If old casting se ; ° , 
ite sand handling tems i necessity available the proper length ma e de t] t be ating 
ind ive proved | t vestments termined compat he patt patt I was - 
I Iri v! re : 4 titi ot he castir If ( nko * oe yttiy r o { P i al 
| ! handled = dails 1 ld b the pr length n f 9 , bie ma 
nece if n dk ible ge the ut and try meth cl , ind m ctorv. th 
jobbing foundry whi most \ tentative pattern is roughed on the cut in the ordinar nner by ha 
1 patterns are bedded in the flo ind lathe and weighed \ pine pattern weigl With this method hos 
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Tie PoRcEpaty ENAMEL aD MEG. Co, 


PORCELAIN ENAMELING OF 
STOVE PARTS, TABLE TOPS 
AND SPECIALTIES 


OF BALTIMORE 
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_& We . : | = wr ENAMELING PLANTS 
ENAMELS AND SERVICE 


June 16, 1923. 





The Foundry, 
Penton Bldg., 


Cleveland, Ohio. 
Att: Mr. J. D. Pease 





Gentlemen: - 


We feel that at this time we 
should write and tell you how we feel 
about our advertising in the Foundry 
Marazine. : 


The results obtained from 
this advertising have been very rrat- 
ifying to us, and we want to express 
our appreciation for the co-operation 
given by your Art Department. 


Wishing you success - and the 
srowth of the Foundry Magazine - we 
are, 


Yours very truly, 


THE PORCELAIN ENAMEL & MPG CO. 





PER: LB FRANK G. ! 
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is removed after the drag is rolled over 
and the cope is rammed directly on the 


drag. Another advantage of the fore- 
going method lies in the fact that no 
special flasks are required. Any flask that 
will embrace the patterns will serve and 


on occasion any number of patterns may 


be removed and small flasks used to 


mold the remainder. The entire set of 
one size pattern may be employed or any 
odd combination may be placed on the 
board to fill an odd order.” 

“That will be enough for one night,” 
I said. “Besides, you have omitted to 


mention the simplest method of all.” 
“What's Bill, 
“Well,” | “T never actually have 
the method practiced and for that 


that?” said suspiciously. 
said, 
seen 


reason am rather skeptical as to its prac- 


ticability In the old BVD (Before 
Volstead Days) I met peg-leg Tim 
Donovan in Higgin’s old saloon on the 
corner of Lawrence and St. Clair street 
and after he had surrounded a few tall 
ones and thereby become properly talka- 
tive and confidential he told me of a 
job he had at one time in a sash 


Chi He sand 


bed every morning, placed a plank across 


weight shop in leveled a 


it to support his weight and then stamped 


rows of molds with his wooden leg \t 
first he admitted that he depended on 
chalk marks on the leg to gage the depth 
but eventually he becam perfect that 
he could stan ] n . veight merely 
by instinct.’ 

“You win,” said Bill [ guess it 1s 
safe for vou to go home 


Investigate Cast Iron 


The British Iron Research as 


Apr! 


Cast 


sociation in its report promises 


publication of results shortly in con 
nection with researches on the solidity 
of cast iron. Other pending publications 


vill deal cylinder 


temperature stresses \ 


with growth o 


irons 


ind commi:tec 


s being formed to investigate que:tions 


relating to diesel engine cylinder cast 
ng. Tests are being carried out in 
egard to shrinkage defects, and re 
earches have been started on malleablk 
ist iron, cast iron molds for bottle 
laking, and sand. Specifications have 
en issued for piston rings, piston ring 
ts and jacketed cylinders for auto 
biles. Dr. Longmuir, or the = secr 
ry, Thomas Vickers. undertake to ad 


tings in any 


ss met 


by arrangement 


Che 


s announced the 


American Tripoli Co. Seneca, 
opening of a St 
National 
Airheart, 
The 
subsidiary 


York 


uuis office at 529 Central 


nk building. Ralph \ 
les manager, will b charge 
merican Tripoli Co. 1s a 


the Barnsdall Corp., New 
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Facing Sand Mixture for 
Steel Castings 


Question: We are thinking of making 


some light steel castings ranging in 
weight from 1 to 300 pounds and 
should like to know if the same fac 
ing sand we employ on our iron cast 
ings would be satisfactory. If not, 
will you kindly send us the formu!a 
ior a suitable facing. We also would 
appreciate information to assist us ia 
selecting the best material for swal.- 
bing the joints and the kind of black 
ing, if any, used to cover the face of 
the mold 

Answer: Sand for molding any kind 


of ca tings, ferrous or nonferrous. 1 


composed of silica bonded with clay 
The only difference between the sand 
used for steel molding and that used 
for any other metal. with the excep 
tion of monel metal, is that on account 
of the high silica content necessary 
the fermer must be prepared artif- 
cially while satisfactory sand for the 

er metals is tound ready mixed in 

natural state Pure silica sand prac- 
tically is the only material availabie 
sufficient!y refractory to withstand the 
heat of molten steel However, pure 
s lica Sal d has I bond and theref yr 
cannot be rammed or packed into a 
efinite shape. In your iron foundr 
practice you are familiar with it under 
the name of parting sand. Where i 
is to be employed to form a mold 
it as necessary to mix it with some 
gent that w hold the grains togeth 


er with the least loss of refractory 
quality The most convenient mate 
il for this purpose 1s some form of 
fire Clay For ligth steel castings 
about two shovels of silica sand added 
a barrowtull of ordinary good mold- 
g sand vw work satisfactorily. As 
the weight of the castings increases 
the relative proportion of silica sand 
and molding sand changes until it 
reaches a point where the mixture is 
practically all silica sand with a small 
proportion of fire clay. 
The only satisfactory method for 
mixing facing sand for steel castings, 
oO tor that natter, facing sand for 


kind of castings, is in a mechani 


Lhe oregoing only refers to the 
facmg sand Ch omposition of th 
ind employed for filling the flask does 
not matte In the course of time 
heap sand will acquire a_ high 
silica content from the constant addi- 
tion of the facing sand and in that 


manner the amount of new sand grad- 
uly can be cut down The only 
ment that burns out is the alumina 
or clay and this element must be 


added less 


constantly in 


greater or 
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amounts, depending on circumstances 


Ordinary water is employed to swab 
the 


moved 


joint betore the pattern ts re 


finely ground silica is 
the molds. Where the 


skim dried or dried in 


and 
dusted over 


molds are 


the oven, the silica flour is applied in 
the form of a wash. It is mixed with 
molasses water and handled in the 
same manner as the familiar black 
wash in an iron foundry Silica flour 
may be procured through your regu- 
lar foundry supply house 

\ standard facing sand mixture 


adopted m a prominent middle West 


steel foundry follows Old sand 7 
pails, new sand 3 pails, fireclay ™% 
pail. This mixture is thoroughly milled 
and wet down with plain water. In 
this respect it is pertinent to point 
out that green sand for steel molds 
is worked much drier than sand em- 
ployed for making molds for iron cast- 
ings. 


CompanyLeases Foundry 


The Menzel & Jeffery ( Minnea 
polis, has leased a foundry at 1007-29 
South Third street, that city, to be used 
in the manufacture of sashweights, ele- 
vator weights, post mauls, washers, etc. 
The main foundry at 900-914 Fourth 
street will be confined to the manu- 
facture of machinery castings This 
ompany is one of the oldest foundry 


Northwest In 187 


rganizations in the 


Gregor Menzel started the found: of 
G. Menzel & ( Minneapolis. Gregor 
Menzol retired 1893 and his son, 
Charles G. Menze ntinued the busi 
ness as tly Menzel |] mdr Co In 
1898, J \. Jeffer vecame associated 
wit 1 company torming the present 
organizat ot Me A Ww leffery Lo 
Mr. Menzel retired 191! ind sold his 
interes t ] Freder Ouest The 


present officers of the compa! are J. A 


leffery, president |. Frederick Quest, 
secretary and_ treasure ind Thomas 
Mulcahy, vice president and superin 
tendent Mr. Mulcahy has beet uper 
ntendent I he tound: tor 30 eal 


Buys Steel Foundry 


The sale of the asset the Her 
iles Steel Casti ( Milwaukee, to 
the Pawling & Har eg ( of 
that city, has bee ipp ic court 
The electric steel casting p and ill 
quipment yuilding te etc 
have been turned over a t foundry 
will be pened so ndry tes 
1 cap f 1200 to 1500 month, 
" one 10-ton elect furna 

The McMyler-Interstat ( Cleve- 
land, has removed it Chicago fice 
to 648 Railway Exchange building 








Keeps Tab on Cleaning Cos 


Steel Foundry Pays Grinder Hands According to the Amount of Metal Removed 
Castings Weighed Before Being Delivered to the Grinder and 


I AS| RING wheel periormans i gt dl ng ] cesses t tl p ct Ss suc s l i 
1 ( Oo! the mos ditheu ) st Fou | i i rea tes 
) em Ti calcul: steel Pa ittent directed t m- In rriving t 
1 | v aing <« t W he i larg s ( t s-em ich p pou 1 I na 
anti castings ( pre ( I tr labor d vel 1 [ 
dues ‘ p em 1s comp. ited Here ¢ ] nance Ss ised cipal tactors vith I 
Suct CASt | VOVE i vely Tew the materia em ved clement The nen are pi 
ma ty « undries do nd total cost expressed otf pounds material remé 
bi ne g it castings ts ] pou moved earnings are substituted I 
diversified shapes anc I ; : therwise be so m Irs 
, x iit eeilhilia: Wilind: “oui Makes Light Steel Castings at aia Serra ) 
nit t ind eC mm st | ind i p ce heels in i i L 
( ug di Y | I I 1 elec ( steel head Ss used | neu 1 
at the first aim dr casting ict e purchase f permitted to v 
1 to get a wheel e first H t 1 ld the of performance w 
pidl He can, at tl same tim i ed St s Steel ¢ p this coun Ch follow p 
every ca bl ecauti mal has it ipproximately 300 will seri » illus 
{ \ afe t perate d m Ss] rhe castings are light, ploved Assume t 
tan can tell ‘ xperime g n af ximate 10 ¢ 20 moved i 18 
wher \ ( my vine ( ( t | ( T lu iT pou Is i l t it | ( 
| dl t i he lt ( ma dely \ iti natu Betwer $20 Assume g 
calculation ( a ra 100 | 500 different 1 1 cact i os m t 6 S 
| In son es the . { ids | close to 200 1 autom« naterial six tin 
dgment " n nanutacturers. | equivalen $24 \ 
conomical hie OV " 9 > city t com] i t cast tne \ lasted f 
In prac Ca ill as or ] calcu i vs nact 00s nd I many u eacn x0 | rs i 
t ilt iccurate find tl es t tall t the lot tf th rverhead was $1.50 per hour 
Phere ( t vith le gen bing foundry. It is apparent, elements together—wheel, labor 
( I sc! rer ( hat the div v of the prod- head—and divide by the pour 


Again After Being Ground 


BY B. K. PRICE 
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STEEL CASTINGS ARE GROUND UNDER SWING-FRAME MACHINES 
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and the company. It has stimulated pr 
duction and increased wag in much 
the same manner as piece-work, but it 
does away with the | itistaction tl 
often arises due to the tieren n tl 
sizes and nature t t rious piece 
\t the Same time it | lve 


more accurate cos 


The equipment at t | inon plant 
includes 1] SWihlg-tran grinders yult 
t) ( ( mpat l ter | 
] Nine of thes i it 

f+ ; 50 h sep al 
driven by individual n 10 : 





ri ted betwee ! t 
particular instance the 

S a Spring i! £ i 

n le truck. Own t nportang 








FIG. 2—THE WORK IS HELD IN A VISE LOCATED ON A WORK TABLI n good condition, they ar f gs 


teri removed and tl inswe vill | 
the cost per pound materia 
moved 
In paying the men, the basis is set re 
less of the kind york ground 
[} Nn wl perate f] reg ders ’ 
e1lve » higher rat thay | id th 
SW 9 rame mac nes | Ss 145 du 
» the ] ter char é vork 
t this is the « \ \ man 
n a swing grinder at the I plant 
cidentall removes ‘ 1 average 
om 125 to 150 pounds of materia! in 


lo establish the amount of material 
, 
emoved, the cast , weighed he- 
ore i ad atter be tu d over to th 
] * 
rinders If t operate cal emoy 
; 
snag < 1 pr rough metal | 
logg Q and } ds t quick tha 
use of the wheel, he is permitted 





do so. All in all, the plan has worked 
FIG. 4—SURFACES THAT CANNOT BE GROUND ARE CLEANED BY CHIPPIN( 


ut satisfactorily for both the employe ; 








ind ar lt 

i eas} CCCSSID ICE Atte to th 
point has ulted in t eels and 
consequently a minimum amount of dres 

, 

| l ep tine vn tant 
Sur ce peed he ‘ de ire 
segregated t thre different 
spec Is Supplement +} P machi 
iT Sey tatiol I 1x 
tands, mounted w 4 i cial 

mina ( 2 l vid 
respectivel Le tv x 
with the operat on t t ding 
i cutting { ‘ I] nila 
to the ( s] V1 1! I ( 











One | ' er! al 
is equipped with 24-in ' 
milar typ These wl ted 
either tvy ‘ machir ted ‘ 
oss eV listic R m™ — ‘ . rp 


FIG. 3—SMALL CASTINGS ARE GROUND ON HEAVY FLOOR MACHINES down to a diameter f Is 
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machines and 
When 


they are 


they are changed to other 


driven at 1275 revolutions. worn 
to a diameter of 14 


again changed and operated at 1600 revo- 


inches, 


lutions until reduced to seven inches, 


at which point they are discarded. Un- 
der such circumstances the surface speed 
naturally varies. However, at the be- 
ginning of each of the three stages it ts 


approximately 6000 feet 


It has been the experience of the 
Lebanon Steel Foundry that wheels of 
artificial alumina from 12 to 16 grit 


and in hard grades in different combina- 


tions are best suited for its particular 
kind of 


mated, should run 


work. These wheels, it is esti- 
from 2 to 3 cents per 
pound of material removed. In the case 


of an 18 x 3-inch wheel of this type 


it should remove from 350 to 450 pounds, 
usefulness, 


before it had outlived tts 


depending upon the grain, grade, the 
exercised in use. 
process begins in the 


Steel shot is 


operator and the care 
The 


sandblast 


cleaning 


room used and 


a rotary table is emploved which per 


setting the castings on one-half 


table, 


mits 
of the 
half are 


those on the other 


The 


risers are 


while 


being cleaned larger 


gates and shrink heads or then 


removed either by flogging or by oxy 


acetylene torches, while the smaller gates 


are sheared off on a sprue cutter 
Subsequently, the work is delivered 

to the grinding machines and then to 

the chippers, where the interior = sur 


faces are cleaned and if the castings 


reveal any imperfections they are pre 


pared for the welder Fig. 4 shows the 


chipper working on a flange for a motor 


table 1s to be noted 


truck. On the 
a wide variety of castings, typical oft 


those produced at this plant 


Following the chipping and welding 


ape rations, the castings are annealed. 
They are then placed in tumbling’ bar- 
rels, which removes innealing scale 
nd imparts a polish t e castings, si 


much desired by users of mall steel cast 


parts for various industrial purposes 


Issues New Bulletin on 
Sand Blast Units 


The |. W Paxson Co., Philadelphia. 
ha ssi 48 page booklet describing 
types of ind blast equipment and dust 
collectors | various sand. blasting 

ichinery de hed include the hos¢ 
barrel, tilting tomatic and the sand 
bI table cabin es. Various equip- 
ised in cor tion with sand 
blas | lis such i levator tables, 

ulroad etc., i is described. 

Safety de es such a mets, eye pro- 

ors loves shown The 

klet well illusts d wit views 

of various types of machines and a num 
rt stallations 
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Sand Employed for Both 
Brass and Iron 


Question: About 
take off a small brass heat to pour water 
tank Our 
puts this work up on a 


twice a week we 


fronts and small heaters. 
heater 


floor where he 


molder 
sections 


Recently 


makes cast iron 


the remainder of the time 


his loss on cast iron sections has been 


unusually high and he claims that the 


loss is due to using the same sand for 


both brass and iron heaters. Will you 
kindly advise if there is any basis 
for a claim of that character 


other 


Like 


constantly are 


Answer: 
that 
foundry this 


many questions 
turning up in_ the 


cannot be an 


is one that 
However, 


swered by a direct ves or no 
stated that 


in a general wav it may be 

the act of pouring brass castings one 
day will not affect the sand adversel 

or result in defective iron castings th 
following day Where the molder is 


familiar with the peculiarities of 


brass and iron he will experience no 


trouble in making castings of each kind 


side by side in the same sand heap. Thi 


practice is quite common in small found 


ries and in many general jobbing shops 

where the volume of brass castings does 

not warrant the operation of a separate 

department. The fact that a finer grade 
> 

of sand is considered necessarv to the 

production of brass castings is due 1 


the fact that usually the castings are 


class of sand would 


light The same 

also make satisfactory iron castings 

The impression of some molders t 
the effect that brass and iron castings 


cannot be made in the same sand is du 


+ 


to lack of 


shape of the 


observation The size an 


casting 


exercise an 1m 


portant bearing in any discussion 1 
this subject; but as a_ general ru 
it may be stated that sand may _ be 


rammed a Iittle harder tor 


ings than it may be for iron Oy 


the other hand the sand employed for 


making iron castings may be worked 


a litthe damper than the sand for brass 


castings Neglect to observe these tw 


cardinal features is responsible for prac 
tically all the trouble experienced whet 
rsting both metals in the same sand 
Many otherwise ompetent molders 
levelop a ur n method of immin 
ind ram _ the t 1 the ids t 
the sa densit ~ long as t a 
inue making ca gs of the same get 
ral characteristics this method is sati 
factory, but when they attempt mak 
i astin differ radically ! shane 
size and metal thickness from those 
which they have been accustomed, tt! 
result is failurs \ notori exam pl 
of this the case of the man accu 
tomed to drv sand molding either in 
iron or steel His first attempts in 
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green sand invariably fly to the roof. He 
has become so accustomed to hard ram- 
considers it 
holds 


work on 


ming that he 
The 


broken in to 


necessary 


same true of handymen 
They 


are taught to ram their first molds to a 


machines. 
certain density and so long as they re- 
trouble is ex- 
Later, if the 


main on one job, no 


perienced. pattern and 


flask are changed, it sometimes is sur- 


prising what a pile of scrap they can 
turn out before they attain their former 


satisfactory record. 


You do not state the exact cause of 


,our losses, but we are inclined to the 


opinion that your molder unconsciously 


rams the sand too hard in his iron 
molds. 


idds a 


new 


Of course, it is possible that he 
considerable quantity of fine 


sand to the heap on the days 


he makes the brass 
looks the fact that 
} 


than iron to fine 


castings and over 
brass will lie closer 
sand If that is the 
essity for light 


‘ : ° ° 
Case tne ne ramming in 


the molds for the cast iron sections is 


more pronounced than eve 


Survey Refractory Uses 


A meeting of the committee on re 
fractories of the American Foundry 
men’s association was held ecently 
at the Hotel La Salle Chicago At 


this meeting various phases of the 


, 
standardization of reiractories in steel, 


gray iron and malleable foundries were 


discussed as well as the best method 
of proceeding \ general survey of 
the various uses o refractories in 
foundries will be made by members 
t the committee and data collected 
will be submitted to the ceramic di 
vision of the bureau of standards, 
Washington, which will report back to 
the committee with definite recommen 


dations as to methods of procedure 


Meanwhile the subjects under consid 


eration will be handled by correspon 


dence and a definite contact will be 


secretary of the com 


made 
ceramic division of the 


W ashingto: 


Book Review 


Standard Practical Plumbing; by R. M 
Starbuck; cloth, 421 pages 6 x 9 inche 
published by the Norman W 
Publishing Co., New York, and furnis 
by THE Founpry, Cleveland, for $3.5 


Th work 1s a treatise on th 


different branches of plumbing con 


struction including drainage and vent 
ing, ntilati hot and cold watt 
supply and circulation The book 

written in simple language and goes 
into detail on the latest and best 


plumbing practice, special attention be 
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ing given to the skilled work of the 
plumber and to the theory underlying 
plumbing devices and operations. 
Chapter XIX will appeal particularly 
to maintenance engineers interested in 
plumbing for factories whose problems 


Rapping Plates Required 


OOD patternmaking practice fav- 
ors the use of rapping plates 
plates on all pat- 


not apply 
mold- 


and drawing 


terns. Of course, this does 
to patterns that are 


match-plate 


placed on 
ing machines, patterns, or 
patterns that are 


frames. 


mounted in vibrator 


Discretion should be exercised in a 
case where only one casting is ordered 
from a pattern and unless the pattern 
is unusually 


of long lifting straps to pull it out of 


deep, necessitating the use 


the sand, 
quired. 


rapping plates are not re- 


Many methods are followed in making 
and attaching long lifting straps to pat 


terns. Some patternmakers use a single 
strap of various widths made from % 
inch or 3/16 inch steel strip. The bot- 
tom end is turned at a right angle under 


hook 
is provided at the upper end which ex- 
pattern. <A 


the pattern and a hole for the 


tends above the recess 1S 


cut in the face of the pattern to ac- 


commodate the thickness of the strap 


and the strap is held in place by a 
rumber of wood screws driven through 
countersunk holes In the main this 


especially if the 
floor, but 


method is satisfactory 
pattern is to be molded in the 
if the pattern is designed to be molded 
in a drag and rolled over, the projecting 
ends of the straps catch on the rollover 
either will have 


board. The molder 


to place strips corresponding to th 


height of the strap projection, between 
the board and the edge of the flask, or 
board to re- 


The style 


cut holes in the rollover 
ceive the ends of the straps 
does away 


of strap shown in Fig. 6 


with any trouble of this character. 


Objection advanced against this meth- 
od is based on the fact that an unsightly 
gap is gouged in the pattern to receive 
the lifting hook, 
claim that the gap detracts from the fin- 
ished 


Finicky patternmakers 


appearance of the pattern. Ex 


perience gained over a long period of 
ears teaches that altogether too 


any patternmakers place the finish of 
pattern ahead of the molder’s require 
vents or even in extreme cases, consider 

of more importance than the produc 
ton of the casting. 


Straps for a pattern with a thin and 


deep section are made from band or 
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are more or less complex. A chapter 
is devoted to the examinations for 
plumbers and fitters to meet the re- 
quirements of laws enacted in different 
states. Another gives some 
of the features of government plumb- 


section 


BY M. E. DUGGAN 


hoop iron. They are carried around the 
bottom, up both 
and the two upper ends 


sides, riveted in place 
containing the 
holes for the lifting hooks are joined 
as illustrated in Fig. 7. An alternative 
method is shown in Fig. 8 where a space 
block is placed between the ends. 
Simple and in many cases unimportant 
the pattern, depth of 
hook, 


strap 


details, polish on 


recess for the lifting thickness 


of block 


Guently are a source of worry to the ap- 


between the ends fre- 
prentice and occasionally to the journey- 
man patternmaker. The only cure for 
trip to the 
where he can observe details of 


a patient of this kind is a 
foundry 
practice and also where 


actual foundry 


he may note the manner in which the 
molder and coremaker make use of the 
lifting appliances 

One of the plates 


ordinary rapping 


usually attached to the surface or inset 
its own thickness in the face of a pat- 
tern is shown adapted as a lifting strap 
1, 2, 3 and 4. The 


in this instance is for a ring 12 inches 


in Figs. pattern 


deep and 13% inches thick. The rap 
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Fig.6 





re— 
geeoee 


Fig.5 





ing, and the specifications covering 


build- 
illustrated through- 


plumbing construction in public 
ings. The text is 
draw 


out by a large number of lin 


ings which adds to the interest of the 


book. 


on Patterns 


ping plate is 2% x 34 incl 


1eS \ half 
circular groove was cut across the top 
of the ring and then a 54-inch hole was 
bored down into the pattern 2'4 inches 
The plate first was placed on the outside 
of the pattern and the position of the 
After a hole had 


screw holes marked. 


been drilled for the bottom screw the 
34-inch wide plate was forced into the 
Sg-inch hole thus locking it firmly in 
place. A screw driven through the bot 


tom hole finished the anchoring process 


The screw first was dipped into thick 
shellac 
Discovers Method for 


Isolating Titaninum 


Isolation of titanium on a commercial 


scale has been made _ possible as a 


result of research work conducted for 


the past several 
Lubowsky, research engineer, of the 
Metal & Thermit Corp., New York, a 


cording to a _ statement of this com- 


years by Simon J. 


pany. This metal, which heretofore has 


been obtainable only as a_ laboratory 
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VARIOUS APPLICATIONS OF LIFTING STRAPS, ALSO THE MANNER IN WHICH 


AN ORDINARY RAPPING PLATE 
AS A LIFTING STRAP 


MAY BE ATTACHED TO SERVE 
ON A DEEP PATTERN 
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curiosity, now is to be had in com- 
mercial quantities. 

The principle of this new method of 
isolation is applicable on a commercial 
scale to many of the rare elements, al- 


though Mr. Lubowsky has carried his 
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work to completion only in respect to 
metallic titanium. 

Mr. Lubowsky, who is preparing a 
technical paper on his discovery which 
will be presented shortly before various 


scientific societies, is a graduate in chem- 
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ical engineering of the Carnegie Insti- 
tute of Technology, Pittsburgh, and has 
been connected with the Metal & Ther- 
mit Corp. since 1915. During the war, 
he was in charge of the chemical work 


carried on by this corporation. 


Saves Riser Metal in Casting Steel 


BY W. A. JOHNSON, SR. AND WM. H. ALBOHN 


RAY iron 


avo lisce \ red the uselessness Oo! 


foundrymen, who long 


large and expensive risers on Cast 


large risers em 


In the latter 


mgs, wonder at the 
ployed on steel castings 
work the structure and high shrinkage 


cualitics of the metal mvolved neces 


sitate large risers, some of which may 


be heavier than the casting itself. Owing 
to the large amount of metal involved 


and the high percentage of remelt  re- 


sulting from such risers, the advisi- 


bility of 
to a point where an actual saving’ will 


cutting down the riser head 


take place often has been discussed. 


However, this saving must accrue with- 
out jeopardizing the value of the cast 
ing In other words, the casting must 
be sound at all points so far as shrink 


concerned, and the services ot 


age 1S 


the welding and reclaiming department 


niust not be necessary. 


Perhaps the cost of welding shrinks 


has kept many foundrymen from ex 


perimenting extensively with various 


sizes of risers The general practice 


' 


to stay on the safe side at 
the so 


has been 


all times, and in keeping on 


called safe side, risers have been used 


beyond the size actually needed. Every 


pound of metal included in the riser 


bevond the amount actually needed con- 


stitutes a loss to the foundry The loss 


i, distributed through shrinkage in melt- 


ing, rehandling and remelting Even 5 
per cent in the riser loss will 


to a considerable sum in a short time 


umount 


In the case of electric steel, with a re- 


turn in the form of risers of 25 pet 


cent or better, the large percentage of 
steel returned to the furnace beca . 
serious problem. The method to be ey 


plained has been in use for several year 


i a. steel 


foundry melting by the co 
verter and electric furnace method, an 
has been found satisfactory in the sav 


ing effected and the quality of castings 


made 

The size of riser has been decreased 
by using a cone core riser The large 
end of the cone ts. placed next to the 
neck of the riser. In many cases the 


neck of the riser is irporated in. the 


so-called riser core and rammed in the 
Mixtures 


those 


cope when most convenient 


used in cores are the same as 


employed im regular runner boxes o1 


cores are 


with little 


cut-core, sand mixes, the 


produced easily and rapidly 
expense incurred in the manufacture of 
risers are 


boxes. Different sizes of 


secured with the same outside measure- 


mients of the core by using a different 
size core block to form the recess in the 
core The loss of the cores used const! 
tutes only a small item compared with 
the actual saving in molten metal. The 


sketch 


section of the core used. 


accompanying shows a_ cross 


The reason for the core riser is ap 


parent. It gives a greater body of molt- 




















METAL IS 
ACTION 


\ SMALLER SURFACE OF 
EXPOSED TO THE 
OF riitk AIR 


en metal at the where it is most 


needed \ 


metal is exposed at the top of the riser 


poimt 


much smaller surface of 


This allows the metal to remain in the 


niolten state for a longer time and _ per- 
mits the metal to feed in the amount 
needed, In a riser of this type the 
shrinkage takes place in the center of 


the riser, and owing to the construction, 


feeding the casting is accomplished in a 
more natural manner The cone shape 


saves the amount of metal involved in 


irying the riser straight up, which 


} many cases amounts to 25 per cent 


more of the metal needed for the 


riser formerly used. Although the metal 
is of greater volume in the straight side 
riser, the design is such that the metal 
does not feed readily in the neck of the 
riser. The large surface of metal at the 
top of this type of riser cools rapidly, 


and is of no value in furthering proper 


teeding. For these reasons it may be 


seen that the cone shape riser gives 


better feeding without excess metal. 


The length of the riser core, de- 
pending on the casting to be fed, is from 
6 to 12 inches. The standard used for 


the riser opening in the core is as fol 


lows: 
Bottom 10 inches; Top 7 inches 
Bottom 8 inches; Top 5 inches 
Bottom 6 inches; Top 3 inches 
Bottom 4 inches; Top 2 inches 
The core walls are from 1% to 


2 inches thick. 


Core boxes for this type of riser may 
be built easily and with small expense 
The main object of the method is to 
save metal and to have the metal 
used do the proper work. 


Asks for Bulletin 


A paragraph was published in Tut 


FouNDRY some time ago summarizing 


the contents of the British Cast Iror 


Research association bureau _ bulletin 
This association has its headquarters in 
Birmingham, England, and the bulletin 
is useful for its summaries of the re 
cent papers of practical and worldwide 
value As the result of the para 


graph mentioned over 40 = applications 


were received by the secretary for 
copies of the bulletin, the applicants be 
ing members of numerous technical as 
sociations in America and other coun 


tries, other correspondents being lead 
ing members of well known universities 


The next bulletin will be published soot 


Reprints Paper 
Electric & 
Ivanhoe road, Cleveland, has 


The Reliance Engineer 
ing Co., 
prepared tor distribution a paper “Ant 
Steel Mill’ 
engineer ot! 
MacCutcheon 
Associa 
Electrical FE: 


Friction Bearings in the 
chief 
that company, A. M. 
at a 


presented by the 
recent meeting of the 
tion of Iron and Steel 
gineers 


night of the Chicag 


club, 


Th meeting 
Foundrymen’s Chicago, has bee 


changed from the second Saturday to th 


second Monday of the month. 
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Filter Gates for Forge 
Iron Castings 


Strainer gates made of dry sand and 
the runner 


American 


placed in are used consider- 


ably in automobile cylinder 


foundries in order to assist in produc- 


ing sound castings. They have not been 


employed to any extent for larger cast- 
ings for which the skim gate or swirl 
gate still finds favor in cases where it is 
desirable to trap impurities. Cesare 
Brunelli, an Italian foundry engineer at 


Italy, has developed a system 


filters as they 


Bergamo, 
of strainer gates, or are 
called, for both medium and heavy cast- 
ings. The 
of these filters and its application to a 
roll casting is shown in Fig. 2. The 
filter is also used in Italy for purifying 


general construction of one 


steel in the manner shown in Fig. 1 
In the case of iron castings the Brunelli 
filter is placed over the runner in the 


position ordinarily occupied by the pour 
When usec 


rammed 


ing basin which it supplants. 
in a steel the filter is 
up in a separate ladle through which the 
from the 


foundry 


its way 
ladle. 
used for 
Mons. 


drawings 


passed on 


the 


metal is 


furnace to crane Filters of 
castings of 


Brunelli 


various sizes are 


varying weights. has 


prepared a series of and de- 


tailed designs applicable to different 
classes of work. 

One of the chief claims made for this 
system of pouring is that it obviates the 
necessity for any risers on large iron 


castings and also eliminates churning or 


feeding heavy castings after they are 
poured In addition Mons. Brunell 
claims that the absence of risers in con- 
junction with the filter gate considerably 
reduces the oxidizing effect of the at- 
mospher The metal entering the mold 
is oxidized in proportion to the volume 
of air with which it comes into con- 
tact. In molds containing large open 
risers a circulation of air is set up by the 


differences in temperature resulting from 


the pouring operation, which it is claimed 


greatly increases the oxidation. Experi- 
ments have indicated that in the case of 
a large casting with a metal section of 
13/16-inch and with a= single 5¢-inch 
riser, the air in the mold was changed 


14 times during the pouring 
Most of this 
through the unobstructed runner and gate 


diameter 


or renewed 
operation. air entered 
minimum 
the 


represent a 


which was ™%-inch in 


and passed out through riser. In 


risers waste ot 
metal and fuel 
used 


When the 
> 


rolls as shown in Fig. 2, it is 


addition 


filter is for casting 


claimed 


that the feeding operation through an 


open riser is completely eliminated. Some 


Italian foundrymen making rolls hav 


had some trouble with the quality of th: 
metal in the upper roll neck when cast- 


ing in the ordinary manner. With the 
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FIG I—HOW THE FILTER GATE IS 
USED IN AN ITALIAN STEEL 
FOUNDRY 
filter gate it is claimed that these dif- 


ficulties are overcome and that the lengt! 


of the full sized riser NX, Fig. 2, in 


which impurities are collected, can lx 
considerably reduced. Under this system 
of pouring the metal falls directly int 
the mold as shown, thus eliminating 
the use of the open riser and bottom 
gate. The direct flow of metal into 


the mold has a tendency to give a mors 


homologous casting. 









































o 
ae : 
Purified 
Metal 
FIG 2—SKETCH SHOWING APPLICA 
TION OF FILTER GATE TO MOLD 
FOR LARGE IRON ROLI 
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Cause of Rat Tails on 
Light Castings 


Ouestion: We are troubled to a con- 
siderable extent with rat tails on some 
of our light flat work and will ap- 
preciate your opinion on the cause of this 
peculiar phenomenon We are attach 
ing a sketch showing a typical casting 
with the location of the gates and the 
rat tails marked thereon. The molds are 


Albany sand and not 
The castings are poured from a 


kinds of 


and 


made in fine are 


taced 


mixture made up of five pig 


three machine two sand 


The 


proportion ot 


iron, cast 


cast charges are made up in the 


2500 pounds pig iron and 


1500 pounds foundry scrap 


luswe Rat tails have furnished a 


prolife topic for discussion ever since 


thin first attempted. Usu 
ally 
terious ot 
that 


pear 


castings were 


they are regarded as the most mys- 
mysterious accidents 
They 


disappear 


the many 


happen to castings will ap- 


one day and on the 


following day for no apparent reason 


and without any change in the usual 


practice. However, there is a cause for 


cases 2a 
find it. 


everything although in many 


long diligent hunt is required to 


The only way to trace your trouble to 


its source is by a process of elimina- 
tion. Rat tails may be due to several 
causes and in addition foundrymen fre 
quently confuse plain cold shuts with 
rat tails. From the sketch which you 
have submitted we are partly inclined 


to the opinion that yours is a cold shut 


problem. True rat tails rarely manifest 
_themselves in straight lines or in reg 
ular patterns or in exactly the same 
position on duplicate castings. They 
are formed by little mounds of dust 
created by the surge and wash of the 
metal in filling the mold This dust 
usually results from using a light black 
ing, one that does not stick to the 
sand. Occasionally the dust is washed 
in from a dry runner. The fact that 
you show straight lines leading from 
cuch branch gate and the further fact 
that you do not use facing on your 
molds inclines us to the opinion that 
the marks to which you refer are not 


rat tails, but represent the junction Tine 


hetween converging streams of iron a 
little on the cold side The remedy for 
this condition is to pour the iron 
hotter, or, provide wider gates and more 
of them so that the iron will enter in 
practically an unbroken sheet. 


H. W. Fernald, for a number of years 


resident manager of Rogers, Brown & 
Co., at Boston, has resigned to become 
afhliated with Reed, Fears & Miller, Inc., 
at Boston. 

be identified 
in New 


Milk 


Mr. Fernald will continue to 
with the 
England. The 


iron 


141 


sale of pig 
office is at 


street 
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Shovel Plays Important Role 


HOMAS D. WEST in one of the early editions 

of his American Foundry Practice devoted a 

chapter to a description of the proper method 
of preparing sand. He emphasized the important part 
sand conditions play in securing satisfactory castings 
and stated that the molder should be as competent in 
judging the quality of his sand as the painter is in 
mixing his colors or the apothecary is in compounding 
his pills to produce a certain result. Every trade has 
its technique and the late Mr. West was drawing from 
an intimate, detailed experience extending over a period 
of many years when he stressed the point that the 
embryo molder’s first effort should be to learn how to 
manipulate a shovel in a workmanlike manner 


Cutting over a sand heap is no child’s play. In fact, 


to the beginner it is a back breaking experience. The 
average man is not ambidexterous. He is naturally 


either right or left handed. A familiar example even 
to those who have no experience in the manipulation 
of manual tools is presented in the ball parks. The 
players are divided into two classes, those who stand 
at the right and those who stand at the left of the 
home plate when batting. Each man instinctively grasps 
a bat in a certain manner and never changes during 
his entire active career. The beginner in a foundry 
follows the same rule or instinct in grasping a shovel 
handle. One of the first things he is forced to culti- 
vate is the ability to change hands so that he may 
shovel sand from either side with equal facility. Neces- 
sity and expediency both are responsible for this part 
of his education. Necessity forces him to change 
hands to prevent undue strain on his arms and enables 
him to shovel continuously without indulging in a rest 
period. One set of muscles in the hand and arm is 
brought into play when a man shovels right handed and 
a different set of muscles is exercised when he shovels 
left handed. By alternating from side to side, each set 
is rested without interfering with continuity of opera- 
tion. With sand spread over a floor area 6 to 10 
feet wide it is practically impossible to pitch the sand 
into a long, straight, continuous pile if the molder 
shovels consistently from only one side. The objection 
might be advanced that the shape of the sand heap 
is a matter of minor importance if the sand is properly 
mixed ; but foundries, have their standards of excellence 
and a straight sand heap in the center of the floor is 
regarded as a measure of a molder’s proficiency. 
Conditions in the foundry have changed to a consid- 
erable extent during the past 10 years. Many found- 
ries have installed mechanical sand handling equipment 
which prepares the sand in immense quantities and 
delivers it to the molders fit to use. This is particu- 
larly true where power operated molding machines 
are employed extensively. In other plants where con- 
ditions warrant, some form of portable sand condi- 
tioning apparatus is employed which travels over the 
floor and either leaves the sand in the familiar long 
heap or throws it into one large heap close to a sta- 
tionary machine. At least one machine has been de- 
veloped during the past few years which not only pre- 
pares the sand but also fills the flask and packs the sand 
into place without any of the usual forms of ramming 
equipment. However, in all probability many years 
will elapse before mechanical sand handling equipment 
will be adopted universally in the foundry industry or 
before the last faithful old shovel is oiled for the 


glass case 


last time and put away permanently in a 
labeled 


“obsolete foundry tools.” 




















‘Trade Outlook in the Foundry Industry 


NCREASED manufacturing activity has featured 

the farm implement industry during the past 30 

days. Manufacturers have been in the market for 
steel requirements on a scale not equalled in many 
months. This increased production activity is in re- 
sponse to a heavier demand for implements to be used 
in spring farming than was evident during the early 
winter months at which time orders usually are placed 
While dealers are showing a stronger buying tendency 
it still is evident that they are buying only on actual 
prospects. 

The South has been buying even heavier than gen- 
erally was expected while agricultural states further 
north also are coming into the mar- 
ket. Signs of revival in the tractor 
business are apparent. Both of the 
leading tractor manufacturers are en- 
larging their schedules for 1924, 50 
to 100 per cent. 

Recent heavy buying by various railroad interests 
is an encouraging factor in the market. The number of 
cars ordered in February was 41,346. With the ex- 


Large Car 
Orders 


Outputs in the motor car industry have broken all 
seasonal records and now approach if they do not equal 
the great production peak of last August. Sales are 
high, but not as large as the output and as a result 
stocks are accumulating at the factories and dealers 
store rooms. Manufacturers are pursuing a cautious 
course respecting the future and raw material pur 
chases are being held to a strict minimum. Competition 
is intensely keen and high costs have forced a few 
companies to increase prices. These 
outstanding features of the automo- 
bile situation shed but little light on the 
general outook. The future depends 
on the ability of the country to absorb 
the ever increasing flood of new cars. 

Railroad car buying continues active. The Chesa- 
peake & Ohio has an inquiry for 5600 cars and the 
louisville & Nashville has placed an award for 3900 
cars. The Chesapeake & Ohio inquiry calls for 3000 
all steel hopper bottom gondolas, 2000 double sheathed 
automobile box cars and 600 Hart ballast cars, Pur- 
chase of equipment for the railroads has constituted the 
greatest single 


Record 
Production 





ception of March 
1923 this was the 
largest total for 


any month since CORRECTED 


a Iron 
Q1 om tame 
] 1S % These large N 2 Foundry, Valley $25.00 to 26.00 
purchases partly N 2 Southern, Birmingham 22.50 to 24,00 
. ] _ he : N 2 Foundry, Chicago 24.54 
reflect t 1€ un- N 2 Foundry, Philadelphia 23.63 to 23.76 
equaled winter N 2 Foundry, Buffalo . 21.50 to 22.00 
wel Basic, valley ... 22.00 
traffic totals. Dur- Basic. Buffalo * 31.50 to 22.01 
ing February the Malleable, Chicago .. a 
- . Malleable, Bufta 21.50 to 22.00 
record of weekly ‘as 
: < oke 
car loadings ran as ; i ate 
. ‘ Connellsville foundry, coke $4.75to 5. 
8 per cent ahead Wise county foundry, coke 5.00to 6.0 





of the previously 


Prices for Raw Materials for Foundry Use 


factor in the im- 
petus given indus 
TO MARCH 24 trial activity. Re- 
Scrap ss > 
Heavy melting steel, Valley.$19.50 to 20.0 pa ir equipment 
Heavy melting steel, Pitts. 19.00 to 19.5 hgures promi- 
Heavy melting steel, Chicago 16.00 to 16.50 . : 
Stove plete, Chicane "18.00 to 18.50 nently in the total 
No. 1 cast, Chicago 21.00 to 21.5 volume of ral 
No ] cast, Philadelphia 19.00: to 20.0 al 
No 1 cast, Birmingham 19.50 to 20.1 road orders and 
N cast, Buffalo. . 20.00 to 20,50 inquiries. Feb- 
Car wheels, iron, Pittsburgh 20.00 to 20.5 
Car wheels, iron, Chicago.. 19.00 to 19.50 Tuary car orders 
failroad ialleable hicago 21.00 to 21.50 = as 
a =~ — : ( h cag "a 19.25 - + 25 seem large by 
Malleable, Buffalo 20.50 to 21.06 comparison with 
recent lean years 








unprecedented 
February freight movements of last year. 

February brought another increase in pig iron pro- 
duction. The average daily output was 105,700 tons. 
This was the highest daily production since August 
in the preceding year. The gain in February over 
that for December was 13 per cent. Last year the 
February record only exceeded that of the preceding 
December by 7 per cent. The number of active blast 
furnaces at the close of February showed an increase 
of 14 during the month. Further gains are indicated 
for March Although shipments of pig iron. con- 
tinue on a fair basis, buying for the second quarter 
of the year is below expectation. Pig 
iron producers in some districts are 
offering concessions. The upturn in 
industrial activity which became evi 
dent during January has continued 
into March, but the enthusiasm of 
early February has moderated slightly. Exceptional 
activity in several fundamental industries has served 
to emphasize the fact that conditions in several other 
important industries are extremely dull. An extremely 
cautious attitude toward future commitments which 
characterized the latter half.of 1923, again is appearing 
to be adopted as a general policy. Revival of this 
conservative policy insures the continuance of moder- 
ately active profitable business throughout the spring 
and early summer months. Also it effectively elimi- 
nates the possibility of a period of speculative ex- 
pansion which characterized former similar periods. 


Furnaces 
Are Active 
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for the railroads. 
In the prosperous prewar days large monthly totals 
were not uncommon. Competent authorities estimate 
that at least 200,000 cars will be required annually for 
a period of 10 years to keep pace with normal expan- 
sion in industry. 

Orders for cast iron pipe, pressure 
pipe in particular show no let up and 
the several large pipe shops in the 
South are adding steadily to their ton- 
nage. Assurance is growing stronger 
that increased activity will continue 
for many months. Soil pipe manufacturers are busy. 
Shipments of all classes of sanitary ware show an 
increase over a corresponding period last year. New 
orders for enameled bath tubs totaled 137,246 as 
against 107,494 in January. Steel casting business 
is reported slow in many sections. 

The severe break in London metal prices which has 
obtained during the past few days, generally is re- 
garded here as a direct reflection of the effects of the 
American-British loan to France. According to the 
monthly report of the state association nonferrous op- 
crations in Ohio have increased from 62 2/3 per cent 
of capacity in January to 66 per cent in February. 
New York quotations on nonferrous metals according 
to the Daily Metal Trade of March 22, follow: Cast- 
ing copper, 13.50c; electrolytic copper, 13.87'4c; Straits 
tin, 56.25c; lead, 9c; antimony, 11.50c: nickel, 25-30c: 
aluminum, No. 12, open market, 23.50-24c. Zine is 
6.50, E. St. Louis, Ill. 


Franc Has 
Recovered 








omings and Goings of Foundrymen 











WARREN, chiet 


superin 


MBROSE G 
engineer and 
tendent of the 5. W. 


general 
Paxson 
Co., Philadelphia, manufacturer of 
supplies and equipment, has 
resigned and now 1s affiliated with 
the Aetna Foundry Co. of that 


city, in’ the capacity of vice president 


foundry 


and treasurer. He is also vice president 
gronze & Brass 


Warren will 


of the Pennsylvania 
Co., Philadelphia. Mr. 
devote part of his time to consulting 
engineering, specializing in the design 
and operation of iron and brass found 
ries 

F. J. Ryan, F. J. Ryan & Co., Phila 
delphia, addressed — the Philadelphia 
Foundrymen’s association in that city, 
March 12, on the subject of “Anneal- 
ing of Cast Iron.” 
George H. Manlove, 


of the Chicago Foundrymen’s club, who 


tormer secretary 


recently removed to Cleveland where he 
is associate editor of Jron Trade Reviex 
has been made an honorary membei 
of the Chicago club. 

Frederick K. Vial, chief engineer otf 
the Griffin Wheel Co., 
consulting engineer of the Association 
of Manufacturers of Chilled Car Wheels, 
Foundrymen’s 


Chicago, and 


addressed the Chicago 
club at the Chicago City club, March 10 

Carl B. Lockhart, General Electric 
Co., Erie, Pa., 
of the Pittsburgh Foundrymen’s asso 
ciation held Monday evening, March 17 


on “Modern Methods of Cleaning Cast 


addressed the meeting 


ings.” 
August E. Steffen recently was elected 
president of the American Sash Weight 
Foundry Co., Davenport, la. Charles |} 
Robeson was elected vice president, Ma 
thias E. Steffen secretary and Dr. Kun 
Struck, W. J. Blunk, H. 
B. F. Aufderheide Jr., directors 


Burrman and 


T. R. Harrison, formerly associated 
with the bureau of standards, and mors 
recently with the Champion Porcelan 
Co., Detroit, has been placed in charge 
of the research department of the Brow: 
Instrument Co., Philadelphia 

James Rountree, for 14 years foundry 
superintendent of American Loco- 
motive Co. will be in arge of the op 
erations of the Ward Railway Equip 


ment Co. Lima, ©... recently ince 


porated to manufacturt fety and tim 


saving appliances for railroads 
Newton Morris has taken over the 

share of his brother, Oscar, in the 
Morris 


Brothers Foundry, Fond Du 


Lac, Wis., and will operate the shop 


under the name of Morris Foundry. 


A new 42 x 72 foundry addition and 
fire proof pattern storage vault have 
been completed. 

Thomas Vickers has resigned as sec- 
retary of the British Cast Iron Research 
association, a position he has held since 
1919. Mr. Vickers has been prominent 
in the British foundry industry for 
many years and in addition to having 
been one of the prominent factors in 
the organization of the Cast Iron Re- 
search association, he was _ secretary 
of the Birmingham Metallurgical society 
for some time and is a member of the 
Institute of 


council of the British 


Foundrymen. He was also the principal 


organizer of the first foundry equip- 
ment exhibition which was held in Bir- 
mingham, England, in 1922. 


Plan for Convention 

In preparing for the ninth annual 
National 
tion of Purchasing Agents to be” held 


convention of the Associa- 
in Boston, May 20-23, committees are 
preparing a program in response to 
members. 


suggestions submitted by 


Voting cards send out to members 
and returned in large proportions point 
the way to the desires and needs of 
purchasing agents from all parts of 
the country. One of the features of 
the convention will the exhibition 
which is to be held in conjunction 
with it Exhibitors at the show will 
be those whose lines will appeal to 
purchasing agents from an educational 
standpoint. The convention combined 
with the show will make up a most 
intensive course in theory and prac- 
tice Information and reservations for 
the show are being handled by W. L. 
Chandler, 19 Park Place, New York, 
or J. Arthur Gibson, Simplex Wire & 
Cable Co., 201 Devonshire street, Bos- 
ton. Convention details are being ar- 
ranged by H. J. Graham, 80 Boylston 


street, Boston 


Refractories Form Topic 


he spring meeti of the American 
l-lectrochemical society will be held = in 
Philadelphia, April 24 to 26 \ round 


tzble discussion on “Refractories for 
Klectric 
} 


the meetings. Che 


Furnaces” will feature one of 
introductory — talk 
Alfred Sansfield, 

Montreal. M. L 


Carborundum  Co.., 


will be given by Dr 
MeGill 


Hartman, 


university, 


Niagara 
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Falls, N. Y., will be chairman of the 
meeting at which this subject will be 


discussed, 


Malleable Iron Producers 
Form Organization 


On Feb. 22 an association of French, 
Belgian and Luxemburg producers of 
malleable iron was formally organized in 
Paris under the name of the Associa 
tion d’Etude de la Malleable. The so 
ciety has been organized as a corpora 
tion with head offices at 6 rue Franklin, 
Paris This new institution, which is 
modeled on the lines of the American 
Malleable Castings association, is largely 
Marcel 


Remy, producer of malleable iron cast 


the result of the efforts of 
ings at Herstal-lez-Liege, Belgium, the 


preliminary arrangements having been 
made during the foundry congress which 
was held in Paris in September, 1923, 
as reported in Tue Founpry, Oct, 15 
1923. 

The founders of the 
Etude de la 


{ssociation d’ 
Malleable include M 
Theret, managing director of the Found 
eries Vve.; Gaston Theret, Ivery-S 
Seine; Mr. Gustin, Paris; M. Cur, 
Ardennes, France; M. Martin, Ardennes: 
M. Daugenet, Founderie des Ardennes. 
France; M 
et Founderies de 


Paris; M. Maitre, 


eries de l’Est, in the Doubs department, 


Mazieres, Henry, Forges 
Gennevilliers, near 
Acieries et Found 
France; Marcel Remy, Herstel-lez-Liege 
Belgium, 

Professor Albert Portevin, well known 
for his study of metallography and_ his 
works on testing materials, has been 
appointed consulting engineer. The sec 
retary of the association is M. Hiegel. 


Designs Steel Foundry 
Frank D. Chase. Inc.. 


gineers, 


industrial en 
Chicago, designed and super 
vised the erection of the plant of the 
Nugent Steel Castings Co., Chicago 
The name of the Chase organization 
inadvertently was omitted from an in 
teresting description of the plant which 
appeared in the March 15 issue of Tut 
FouNDR\ 


The American Abrasive Metals Co., 
50 Church Street, New York has been 
appointed by the Carborundum Co., 
Niagara Falls, N. Y., to act as Unit- 
ed States representative in marketing 
an anti slip tile of its manufacture 
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Talks on Cost System 
for Foundries 


In discussing various managerial prob 


lems before the Newark Foundrymen’s 
association at a meeting held in New- 
ark, N. J., March 19, H. G. Specht, 
works manager of the Bassick Co., 
Bridgeport, Conn., stressed the impor- 
tance of accurate cost data in the suc- 
cessful operation of a foundry. The 
prices made by some foundries are 


so low, he stated, that a number of large 
industries find it to their advantage to 
buy the castings outside rather than pro- 


duce them in their own plant. This is 


not due to the fact that the large in- 
dustrial firms have not. sufficient = re 
quirements to keep a foundry depart 


ment of their own in efficient operation, 


but rather is the result of the knowl- 
edge obtained from their own accurate 
cost system that they could not produce 


castings at even a small profit to them 
selves at a price comparable to that of- 


fered by various jobbing foundries, he 


maintained. 

The low prices offered, he added, in 
some cases reflect clearly an _ inefficient 
cost system, which not only results in 


a substantial loss to the foundry making 


the offerings, but to all plants forced 


with the 
the 


to compete low prices Mr 


Specht stressed importance of a 


uniform cost system for foundries in a 


district, but also issued a 


that 
involved. 


particular 


warning such a_ system should 


not be too \ good cost sheet 


is an index of many problems and may 


be used to. particular advantage in 
the 
fem, at a 
the 
departments, 
this 


be removed quickly. 


the major cost 


This 


in the 


keeping overhead, 


minimum sheet. will 


indicate weak points various 


operating and when once 


oftentimes 
that 


trouble 
He stated 


discovered, may 
me- 
chanical methods may be employed often 
to excellent advantage. 

the 


association 


It was announced that cost 
the 
idopted by practically 75 per cent of the 


Newark. 


Foundrymen Meet 

Iron Mixtures” 
talk by J. H 
Kawin Co., 
Found 


system 


sponsored by has been 


foundries in 


“Cupola Practice and 


as the subject of a 
lopp, vice president, NE, ts 
Quad City 


hicago, before the 


ymen’s association at a meeting held at 
e Le Claire hotel, Moline, Ill., March 
7 The cupola as a_e melting unit 


is discussed from the viewpoint of 


enerally accepted practice as to man 


r of operating, and suggestions were 


view of improving the op- 
the 
the 


may be 


ade with the 
that 


proportion to 


ration. It was recommended 


charge be in 
that 


complete 


pola 
idles 


nsidered as a 


used so each tap 


metal charge 
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that the 


advance of 


It also recommended 
blast be shut off as much in 


the dropping of the bottom as observa- 


was 


tion and practice permit for the purpose 
of preserving the lining of the cupola. 
The subjects of coke ratios and suitable 
various classes of castings 


mixtures for 


followed 


were discussed. The talk was 
by a discussion in which many took 
part. 


Sand Cores Removed by 
Hydraulic Method 


In the removing of 25,000 tons of sand 
cores at the Pa., the 
General Electric Co., last year the clean- 


Erie, works of 
ing room labor force was reduced from 
twelve to two men because of the adop- 
tion of the hydraulic method of cleaning 


} 


by forcing hose and 


of 250 


water through a 


‘44-inch nozzle at the pressure 


pounds per square inch, This fact among 


others was disclosed by Carl B. Lock 
hart, the General Electric Co., Erie, Pa., 
who was the speaker at the regula 
March meeting and dinner of the Pitts 


Foundrymen’s association held at 
Forbes hotel, Pittsburgh, 
March 17 


this 


burgh 
the General 
Monday 


In describing 


evening, 


method of cleaning 


large thin-section castings, which re 
quire much core work, Mr. Lockhart 
cited other savings in addition to the 
saving of labor. These include the re 
covery of sand, gravel and coke, the 


recovery of core rods and arbors, unbent 


and unbroken, the removal of waste by 
water which does away with andling 
and the elimination of dust in the clean 
ing room. He said that on an initial 
expenditure of $4600 for installation, this 
company had saved $10,800 during 1923 


unable to wash all of the 


According to M1 


and it was 


castings produced. 


Lockhart, a second cleaning room is 
being planned at the Erie works of the 
same general character as the first. In 


the new installation certain changes will 


be worked out which will increase ef- 
ficiency and make possible the washing 
ot the sand and gravel from the 


room 


instead of removing it by means of a 


grab bucket as now. For smaller cast- 
ings a higher pressure then 250 pounds 
per square inch is recommended. 

At this meeting a nominating com 
mittee consisting of Samuel B. Cuth 
bert, chairman, Thomas A. Reynolds 
and A. J. Hartman, was appointed by 


W. Guay of the Pitts 
Foundrymen’s association, to re- 
the April Cuth 
affiliated with the 
Braddock, Pa 

the 


John 


President 
burgh 

port at meeting. Mr 
bert is 
Steel Co., 


nolds with 


Carnegit 
Mr 
McConway-Torley 
Mr 


Engineering & 


Rey- 
Co... 
Hartman with the 


Pittsburgh, and 


United 


A motion 


Foundry Co. 


was passed that President 
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Guay appoint a member of the Pitts 


burgh Foundrymen’s association t 
the 


Foundrymen’s as 


rep 


resent it on sand committee of the 
American 


the 


sociation at 


invitation of that latter body 


Publishes Bulletin on 
Metal Corrosion 
Bulletin No. 6 Coal Mining In- 


vestigations, issued by the Carnegie 


Institute of Technology under the 
direction of the institute, the bureau 
of mines, and the advisory board of 
coal mine operators and engineers, 
deals with accelerated corrosion § test- 
ing of metals and alloys in acid mint 
water. This investigation was con 
ducted by Robert J Anderson and 
George M. Enos, metallurgists. bureau 
of mines, and J. Richard Adams. re- 


search fellow, Carnegic Institute of 


Technology 
The 


esting 


describes in an mter 


the 


bulletin 


manner accelerated chemi 


cal and electrolytic methods used fot 


testing the corrosion of metals and 
ac id 


solutions \ 


alloys in mine water, and acid 


number of tables are 


given showing the comparative loss 
m weight bv chemical and electrolytic 
action on a number of. test pieces 
which had been submitted by _ inter- 
ested manufacturing concerns for that 
purpose 

rhe accelerated electrolytic corrosion 
test provides a rapid method that 
can be employed by mine operators 
in determining what metals and al 
loys are suitable for use in mine drain 
age equipment, and by manutacturers 


of mine pumps, and de- 


accessories in 


; 
veloping acid resisting meals and al- 


’ 
iO*V>s. 





Obituary 





H. D. 
the 
London, 


director ot 
Pneumatic Tool Co., 

March 20 M1 
Philadelphia April 
attended that 


University 


Megary, managing 
Consolidated 
England, died 
was born in 


He 


and graduated 


Megary 
21, 1888. 


city 


school in 
the 

He be- 
Bethlehem Steel 
1918. At 
the 


trom 


of Pennsylvania in 1909 then 
afhliated 
Co., where he 


that 


came with the 


remained until 
with 
Tool Co., as 
president, 
the 


transferred to 


time he became connect 
Pneumatic 


the 


Chicago assist- 
being made 


1921 he 


managing 


ant to later 


secretary of company In 
was London as 
director of the English company. He was 


also director of 


Wallace H. Linn, treasurer F. A. 
Williams & Son, Inc., Jersey City, N. J., 
Monday, March 3. 


European sales 


died 
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Disk Grinder Is Used in 
Making Patterns 


The value of the disk grinder in rt 
ducing pattern shop labor has been estab 
lished This device may be used ad 


vantageously for shaping the material 


after it has been sawed to a _ general 
outline, as well as for final finishing 


operations. Disk grinders for use in 


the pattern shop now 


art equipped with 
many refinements 101 
expediting work In 


cluded in these refinements are taper 
draft an 


With 


lumber 


adjustments tor 


generating 
gles, circle-generating gages, etc. 
the disk grinder, second grade 
containing knots may be used for mak- 
ing patterns which need not be preserved 
periods. In this manner a 


effecte d, 


for long 
considerable saving may be 
since the cost of first class material free 


from knots and blemishes ts high 


The accompanying illustrations show a 


typical patternmaking job being _ per- 
formed on disk grinders man 
ufactured by the Gardner Ma 


Beloit, Wis. Fig 


1 illustrates the operation of 


chine Co., 


smoothing the faces of a built 
up pattern section, the mate 


hown on the bench at the 


to which ts 
left. This pattern is made of more that 
20 separate pieces Odds and ends of 
lumber often may be used in this man 
ner so that the scrap pile is reduced ma 
terially In general, patterns built from 
smaller pieces in this manner are more 
durable than if built from one piece 
After smoothing the faces of the built 
block is cut in 


sawed 


up pattern section, the 


halves are 


two endwise and _ the 





FIG. 1—(LEFT) THE PATTERN SECTIONS 
GENERATED AND THE PERIPHERY FINISHED IN ONE 
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roughly into a circular shape on the 


band saw. The ends of the pieces are 


ground parallel and to size on the disk 


grinder. By using the duplicating gage 
each one is made 7 inches long. The 
- — - 




















COMBINED LIFT 
ELEVATOR 


rRUCK AND 


perator is shown grinding the diameter 
to the proper size in Fig. 2. At. the 
ime time a degree draft in. get 

rated The operatio: finishing th 
peripheries completes machine work 
ind, with the exception of doweling and 
gluing the two halves ether, the pa 
tern is complet vit hand work 
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required in finishing the construction 
The foregoing operations were per 


net-black disks 


which resemble the so-called combination 


formed with garnet 
garnet paper and cloth. The disks are 


provided with loosely woven net cloth 
at the back. The paper backing of the 
disks is waterproof 


Develops New Heavy 
Duty Portable Elevator 


The most recent development of the 
Elwell-Parker Co., Cleveland, 
electric trucks is a heavy 


manu- 
facturer of 
duty lift truck which not only 
loaded skid in the 
remove or de- 


mani- 
pulates a usual 
manner, but also will 
posit loads at any indicated point on a 
stage at a height 


up to and including 72 inches above the 


platform or loading 


floor. The machine is 112 inches in 


length, 95 inches high, may be driven 
hrough a 3-foot 6-inch doorway and 
has been designed to handle loads up to 
6000 pounds. A safety or trip switch 
automatically limits 
in case the outer end of the platform 
atches on an obstruction during its de- 
scent. The standard auto- 
matic to the extent that the operator 
annot move the truck except when he 
stands on the rear pedals. The main 
switch may be closed and the 
pplied while brake is on. This feature 


travel and opens 


control is 


power 


is designed to secure safety of opera 
tion while traveling on ramps The 
switch only closes while the controller 
drum is in off position. Immediately the 
perator steps from the truck, all ele 


trical circuits are broken and the brak 
plied Truck 1 


for active service 


complete and rea 
weighs 5200 pounds 











ARE FACED ACCUKATELY BY DISK GRINDING FIG. 2 
OPERATION 





RIGHT) THE DRAFT I5 
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travels at 300 to 400 feet per minute 
and has a hoisting speed of 5 to 6 feet 
per minute. 





Designs Swinging Type 
of Grinder 


A swinging frame grinding and polish- 
ing machine has been introduced by the 
Excelsior Tool & Machine Co., East 
St. Louis, Ill. This machine is made 
in four and designed for direct 
motor drive. The motor is placed high 


sizes 


in the frame as a protection against 
excess dust found near the work. The 
motor balances the horizontal movement 


of the device while the counterweight bal- 


ances the wheel end or vertical motion. 
Balancing all of the parts makes it easier 
for the operator to handle the grinder 

The 


accompanying 


the 
entirely 


type of machine shown in 
ijlustration is 
This makes it possible to 
the hook of a 
raising or lowering 
The 


especially 


self contained. 


attach the grinder to 


traveling crane for 


as conditions may require. heavy 


grinders applicable 


to steel 


type are 


and gray iron foundries, safe 


works, rail and frog shops, etc. 


Builds Safety Switch for 


Starting Motors 
The 


tady, 


General 
mm Ba 
the 


several of its 


Electric Co., Schenec- 


has placed a cover in- 


terlock on market which is used 


with magnetic starting 


switches. The device is designed par- 


ticularly for use on starting switches 


installed in textile mills, woodwork- 


ing shops and other places where in- 
flammable dust or flyings are present. 
The 
the operator to keep the cover tightly 
the thus 


possibility of combus- 


interlock makes it necessary for 


closed to operate switch, 


the 


reducing 


tion following the accumulation of 
dust inside the switch box. The de- 
vice consists of two contacts which 
complete the circuit only when the 


cover of the starting switch is closed 
tightly. 


Universal WoodWorking 
Bench Machine 


Among the many claims set forth for 
the machine shown in the accompanying 
illustration and the 
DeWalt Mfg. Co, Leola, Lancaster, Pa., 
that it may be 

a rip saw, compound crosscut saw, 
knife grinder 

addition of a 


manufactured by 


employed as a ten- 
oner, 
and a 

flexible 


be converted 


ichine 
th the 
tachment it 


shaper. 
shaft 
into a 
ll capable of drilling holes up to 
The 


iy be utilized with polishing, cleaning 


may 


inch diameter. same attachment 
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machine 
operating 
two auxiliary devices, a lathe and a jig 
that 
suitable 


The 


for 


or grinding equipment. 


also may be employed 
is stated, 1s 
the 


tern shop, the cabinet shop and the man- 


saw and on account, it 


particularly for use in pat- 


ual training school. The device is direct 


motor driven and it is said may be 
changed from one kind of work to an- 
other with little or no loss of time. 








































VOTOR DRIVEN GRINDER AND POI 
ISHER APPLICABLE TO FOUNDRIES 
It will cut material 2 inches thick 
15 inches wide and = any length 
Industrial Tractor Has 
Crane Attachment 
A small industrial truck and tractor 
with a crane attachment recently has 


been introduced by the 
Clark  Tructractor 
Co., Buchanan, Mich 

Compactness has been 


featured in the design 


of this truck which 
pivots on one wheel 
and has a_ turning 


radius of 52 inches. It 


is said that it may be 
turned around ina box 
The 


powered to tow from 


car. truck is 
7 to 10 tons or from 1 
to 20 trailers, depend- 
ing on the condition of 
the factory 
yard. 

A l1-ton crane 
be attached 
the 
converting the tractor 


floor or 


may 
without 
tools, 


use of thus 


COMPACT 
into a mobile crane. A 


CONSTRUCTION MAKES POSSIBLE 


RADIUS OF ONLY 52 
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MAY BE 
ANY 


MACHINE 


MOTOR DRIVEN 
ADAPTED POR PRA 
WOODWORKING 


riCALLY 
PURPOSE 


brake device on the crane permits the 
load to be carried at any height up 
to 56 inches, and allows the load to 
be lowered at will The truck has 
three wheels and is driven by a gaso- 
line engine. Traction is provided by 
16-inch wheels equipped with 3%-inch 
solid rubber tires The truck has a 
wheelbase of 40 inches with a 33-inch 
tread A brake beneath the driver's 
seat automatically stops the machine 
when the 
driver dis- 
mounts The 
machine is de- 
signed for 
oading and 
unloading box 


cars, lifting and 


towing loads through narrow factory 


1 


aisles and other interplant haulage. It 


may be used for craning and trans 


porting materials in and about indus 


trial plants, foundries, railroad sta 


tions and terminals, machine 


shops, 


warehouses and storage vards 


J H 
director of 
Bristol, 


Chaplin, vice president and 


sales of the Root Lo., 


Conn., has sailed for England 


where he will supervise the installa- 


tion of the products of this company 


in several of the large textile 


study manufactur- 


that 


mills and will 


ing methods of country. 





rURNING 
INCHES 

















* * Ss 
Equipment Buying IsLagging 
Volume of Sales in March Was Light but Large Number of Inquiries 
Indicate Heavy Potential Demand for Equipment—Foundry 


Market for Cranes Is Fairly Active 


HIE inquiries for foundry equipment now 
before the trade point to a substantial busi 
nes; in this market during the month of April 
the volume of sales during March was _ not 


up to expectations. Apparently many foundries plan 
additions or replacements of machines, but are delaying 
closing on the large lists, confining purchases to actual 
Hleavy buying of cars and locomotives by rail- 
roads is causing imereased activity in plants handling 
this type of work, and probably will result in heavier 
equipment buying in the near future. The W. W. Sly 
\ifg. Co., Cleveland, has sold tumbling barrel equip- 
ment to the West Park Foundry Co. and the lanner 
Mfe. Co., Cleveland, and Cincinnati Steel Castings Co., 
Cincinnati. The National Supply Co., Toledo, and the 
Ohio Malleable Iron Co., Columbus, have closed on 
sand blast and dust arrester equipment with the Pang 
Hagerstown, Md. The Stoney Engineering 
& Foundry Equipment Co., Cleveland, has sold four 
molding machines to the New York Air Brake Co., 
Watertown, N. Y.. and two to the Westinghouse Air 


need 


born (¢ Orp., 


Brake Co., Wilmerding, Pa. The Ferro Machine & 
foundry Co.. Cleveland, has closed on 20 machines 
with the same manutacturer 
Pittsburgh Sees Better Business 
{ NTERMITTENT buying of foundry equipment is noted 
an the Pittsburgh area iltthough i large Wb oO 


nquiries ar pending o hich action is p omused du 
\pri lhe inquiries include practically everything inted 
» foundries from sand blast machinery, core ovens and 
iwolas to smaller supplies and equipment syedsas - riddles, 
flasks and wheelbarrows \ te small org@@#s for the lat 
ter type equipment were noted durifig the past two 
hree veeks although outst inding individual orders 
ire” lacking ln molding machines fe market has be 
rly active. the Herman Pneumatg@ Machine Co. report 
single ordet or their large rollover machines tron 


oll-Rand Co... Painted Post \ \ 
Boston: | H 


a 
J: 


Syminetor Co 


Rochester, N \ ( » Hotftman Machinery Co I) 

S cuse, N. ¥ the Raritan Foundry Co., Raritan, N. J 
National Foundry Co New York., Inc New York 
Standard Scale & Suppl Corp., Beave Falls, Va 

rankhn Foundry C« Franklin, Pa.; and tl National 

Found: Co.. Erte. Pa The American Steel Foundries 

Pittsburgh, ordered two machine of this type The Wes 

poehouse Air Brake Co.. Wilmerding, Pa., is understood to 

hae contemplat ny re purchase ol considerable tou! 
equipment tk ts new brass tounds iddition, ineludiu 
nding machi tumbling barrels, sar blast machi 

ct The Stand 1 Sanit Mtg Lo s about to clo 

on electric) furna ind considerable foundry equipment 

‘ ill sorts, imelu sand-blast, sand-cutting and sand 

onve ey machines for its new Baltimore plant i. 

Ol ma ilre id\ ] purchased the mat Ine tool equi] 

nent ior that plant olving 22 items or more, the ord 
ibe 20 voing Niles, Bement, Pond C« neluding 

» vrindet Two radial drills went to the Motch & 


Merrvweather Co. and an open-side planer also was bought 
| 15 or 20 grinders for its cleaning room at Baltimor« 


as yet have not been purchased. The Westinghouse Ele 


tric & Mig. Co. East Pittsburgh, Pa., has purchased a 

number of machine tools for its Homewood, Pa.. plant. 
~1 + Bi . 

including two milling machines, two radials and two tu 

: latl ‘ | | 

et lathes Additional equipment will be bought for both 


East Pittsburgh, Homewood and Sharon, Pa.. plants. Lever 


blast 
Foundry Co., Co 


ing Bros., Baltimore, sand with 


have purchased a 


Steel 


unit 


dust arrester and the Duquesne 


Pa , has closed dust 


the W. W Mig CL o., 
| Id tumbling 


N. Y 


raopolis, arester 
The 


American 


on equipment wit! 


Sly Cleveland same compa 


Malleables Co 
Pa 


barrels to the 


lLancaster, and the Graff Furnace Co., Scranton. 


The Buckwalter Stove Co., Royersford, Pa., has purchased 
sand blast and dust arrester equipment from the Pang 
born Corp., Hagerstown, Md 

The crane market has been fairly active rom a undry 
standpoint, the Standard Sanitary Mfg. Co. placing its 
order for six 5-ton cranes ol special design Io! Its new 


baltimore foundry with the Pawling & Harnischfeger Co.. 
‘ 


lilwaukee Chis 


Cran Ol alle Ila 


standard 


Iron 


company purchased a_  5-ton 


hine shop from the Chesapeak« 


\Works The 1 chburg Foundry Co Lynchburg, Va 
mucht 20-ton used locomotive crane from an unnam« 
seller vhife the Frog Switch & Mfg. Co., Carlisk Pa 
iv" irded a 20 tol electric crane with 55 root Spal to al 
eastern builder and the Hershey Machine & Found: Co 
Vanhe 1m, la close dl on two 3 ton single | he in cranes 


\ ith 28 toot 


¥5.. Montour 


the Shepard Electric Crane & Hoist 


Falls, N. 


span with 


Sales Heavier in New England 
ALES o rund supplies increased noticeably during 
March, but foundry equipment has moved somewha 
slowly Dealers teel that heavy otential buving exis 
! ir iV ating vreater conhide nes 111 th uture cto 


actually will be placed Several new 


oraers 


nd toundry additions within the district are being built 
d equipmentgtis required for thes Several sales of small 
cranes lilies equipment, and molding machines re 


‘ : 
centl rave ven made to a scattered list ol 


foundries \ 


tound in Everett, Mass., brought a 3-ton traveling cran 


Phe Builders Iron Foundry, Providence, R. L., has plat 
or an addition and is in the market for equipment r} 
Rie Island Malleable Iron Works, Hills Grove, R. | 
also is understood to be in the market in connection wit 
plat ldition The Guerney Heater Mtg. Co.. Framing 
ham, Mass., is planning a foundry addition The Jame 
Hunter Machine Co., North Adams, Mass. has orders 
ynplete sand blast and dust arrester equipment from 
W. W ly Mie. Co., Cleveland Che same manutactut 
s sold Nbling barrel equipment to Landers Frar\ 
Clark, New Britain, Com Che Murray Iron Found: 
B on, has closed on sand blast and dust arrest 
equipment with the Pangborn Corp Hagerstown. Md 


Sales Again Slow Up In East 


at DRY equipment sales the past few weeks aga 
pe have slowed up With lew exceptions no lara order 
—_ 

have been placed At the same time, inquiries have bee 
scattered and for the most part have involved only sing! 
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items. One large seller has stated that business so tar this foundries are desirous of adding t mproving eir 
year has been less than 75 per cent of that for the corre equipment, but do not feel warranted g g ah at this 
sponding period of 1923 [he increased volume of railroad me. Recent sales by the Whiting ¢ Harve [1] 
buying, however, gives promise of greater activity in tound imclude cupolas to the board of educatio it Teled ) and 
rv equipment in the near future Already this buying is the Hansell-Elcock Co., Chicago r} Na il Engineer- 
being reflected in vetter operations at many ot the jobbu ng Co., Chicago, has placed sa ad 1 t plants 
foundries, and it is now that substantial work remains to ot the Du Pont Engineering Co., Wil gto Del Na- 
come out Or special ncouragement In connection with nal Malleabl & Steel ¢ astings Co Indianapolis ind ive 
ttlroad buving have been recent sizable orders for locomo Great Lakes Foundry Co., Port Huron, Mi he Whit 
tives In the New York and Newark foundry districts, ing Corp. has installed drawer-type core ovens I ound 
operations at many of the jobbing foundries are approx ot the Northern Indiana Brass Foun Co., Elk 
nately 75 per cent; in the Philadelphia district, the averag: Ind. Sand blast and dust arrester equipment is be sold 
dot Ss not ippcal to be as high to the \ ulcan Plow  o., | vansville Ind thre Hi I in 
A recent buver is the Dupont Engineering ( W ilming- & Billings Mfg. Co., Milwaukee, the Mull Metal Oo 
ton, De which has closed on several items of equip Inc., Port Huron, Mich., the Waukegan Foundry ( Wau 
ment, with a particular view to eliminating much of its kegan, Ill. and Kay & Brunner, Los Angeles, Cal ) 
recent labor difficulties Che Standard Sanitary Mtg. Co., the Pangborn ( orp., Hagerstown Md | (arill Wheel 
Baltimore continues to he an active buver Che | vinic! ( « ( hicago, has ordered a steel cind il] mart ] om 
urg Foundry Co Lynchburg. Va.. closed on a used 20 the W. W. Slvw Mfe. Co.. Cleveland Other sal of tun 
yn locomotive crane trom an unnamed burlder ling mill equipment by the W. W. Sly Mig. ¢ ice 
Chi E : Shes Maid machines tor the Maxwell Motor Co., | 2) dd 
icago xperiences 1 t ctivit . 
8 P 8 y (hicago Bearing Metal Co., Chicago Che Nat il Brake 
M ANUFACTURERS of toundry equipment in the Ch & Electric Co., Milwaukee, and the Amercian Car & Fi | 
cago district are experiencing no slackening in the numb rv Co., Madison, Ill, each have closed | l 
of inquiries ts being brought out but are finding it ex machine from the Herman neumat \ ) 
tremely difficult to ranslate inquiries mto sales Many Pittsburgh 
Activities of the Gray Iron, Malleable, Steel and Brass Shops 
\ \ & B ‘3 x r 
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Bros. foundry, Fond du Lac, Wis., operator 
A 42 x 72- 
addition and pattern storage vault 


of brass and aluminum foundries. 





recently was completed 
General Iron Works Co., Los Angeles, will 


construct a $1,000,000 foundry at Denver, ac 
cording to reports of Robert W. Gordon, gen- 
eral manager of the Stearns-Roger Mfg. Co., 


Denver, manufacturer of mill and mine sup- 


Champion Hardware Co., Geneva, O., op 


erator f gray iron, brass and aluminum 








foundries, has retained Lockwood, Greene & 
Ce engineer and builder, t render engineer 

service on a 3-story reinforced concrete 
i ling 5 x 130 feet 


»., 609 East Washingtor 


is., has been incorporated 





t inufactt deal in machinery, me 
chanical supplies make ngs, ete., by 
Thomas C. Ols Clarence | ind Edward 








Haines, ] & ury, Ir 128 Ridge 
1\ uc P ide¢ hia perator t gray iror 
nd brass foundries in that city and Norris 
t v1 P s tal ng b Ss n genera contract 
for the erectior f an $8 branch plant 


Peck B s Foundry Ir Bostor re 
t ed wit $1 ( rred and 
$ ( ! stock has taken over the 
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by John E. Hyatt, John Newman and F., L. 
Holbrook The foundry formerly used by the 
Fageol Motor Co., Fourth street and Bancroft 
vay, Berkeley, has been taken over and the 
ympany is making castings for its furnaces. 
Anniston Foundry Co., Anniston, Ala., Wil- 
liam H 


let construction contracts to Ogletree Con 


Deyor, secretary and manager, has 


struction Co. to erect a 40 x 60-foot, a 30 x 9 


Equipment 


> 


foot and a 25 x 280-foot building. 
to be purchased includes planers, lathes, shap 
s, drill press and tapping machines, most 
of which have been ordered. 

Ward Railway Lima, O., 


recently incorporated for $50,000, will construct 


Equipment Co., 


be equipped as 


The company 





ntends to sp LLIZE in the manutacture 
fety nd time-saving appliances for rail 
is It which it holds patent rights Joseph 

i Ward is president George T. Shambow 


vice pres dent, 





Oscar G ony 


Western Iron & Foundry ¢ 











structing 60 x 140-toot plant tior just 
nert f the present building at 702 East 
Second street Considerable new equipment, 1 
uding cranes, drills, hammers and ther 
chinery re t I nstalled The compar 
s structural and urchitectura rol 
stec ind does a_ general foundr; n 
chine nd_ boile s business Definite plans 
e expecte t be formulated by the middle 























SWITCHBOARD INSTRUMENTS—Rollet 


Pa., and 


‘ t bu mre € < i rf 
direct current s j tr ents wit 
rine , , ther nece ary 
MOLDING MACHINES Phe Tol A 
lenning Ce Clevelar i =well-prepare 
pres bo et s! Ss i ot! ts mold 

! i 1 5 i well is nsta tions 
Desc f the ‘ nel 
thei laptation t var ‘ pr 


The Matthew A Co Phil 


PICKLING 


i red t ue I 
i intas t i co | t 
t icid s t 4 t t 
prevent waste ot icid i t 
b the d t avoid some « ] 
al « Numerous useful reference t 
re rhe 
GRINDIN‘ i he Cleveland Stone ( 
Cleveland, I Sterling Grinding Wheel ¢ 
visor rif () give i escription ‘ 
S t ig wheel t t with tables I data 
elpful t user f g whee in a 52 
pag I klet H wings 
the text 


ALLO Under the title 


Driver-H Co., Harrison, 


RESISTANCE 
f Nichror t 





erib i ) elec nce their 
itor to t spec es t per 
‘ esistance rves and ta d wealt 
P € r matter re ing t r loys ir 
other closely allied subjects 


yl VIBRATION ISOLATION—W. Christie & 





Gre I I Eng 1 1 " 2-page 
booklet cribes and illustrate ni 5 sed 
t prevent necess ma 1 being a nu 
it ts I se and in¢ ¢ t truc 
tural safety from vibratior The machi 
protect rom vibration by a special tou 
dat 
PORTABLE AIR COMPRESSOR—Sulli 
ur Machinery Co., Chicago, has issued a 
regular form bulletin devoted to a descriptior 
portable air compres designed for rock 
ret il in road building or city streets or 
i tash equiriing small volume of con 
presse io short periods t scattered 


LIFTING CRANES 





gZ its ¢ es a ts it deta S w 
is iccessorie tor making 1} sting and 
is\ Det s oft the cranes ind ances 
r fully llustrate and proper nstallations 
\ ed uses ited Drawings and 
t guide t! selectior r 


il en i Phe h 

ert lesign pera 

rn i vey Ss be 

¢ \ serv 1 
r c we ls y ser | 
‘ i t ns € 
SOQUEEZERS—Air sq rs for : 
; ry ‘ pu ed } 

the ns ( Dubuqu low I Pp 1 

= ma ne 5 t s ir liameter andl 
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nches. This machine is built in either the sta- 


tionary or the portable types. 


Other foundry 
equipment such as flasks, presser boards, bot 
tom boards, weights, sprue cutters, pneumatic 
rappers and pattern vibrators, also are described. 

TUMBLING MILLS—A 32-page booklet re- 
W. Sly Mfg. Co., 


horough manner the 


cently published hy the W. 
Cleveland, covers in a 
subject of cleaning castings by tumbling. The 
common uses of tumbling mills together with 
a number of installations are described in de 


tail. Construction, the various methods of 


criving, arrangement and operation are dis 


Dust arrestors also are 





cussed at some 





described and illuctrated 

STAINLESS STEEL—The Firth-Sterling 
Steel Co., McKeesport, Pa., has published a 
62-page, cloth-bound volume giving the his- 
tory, applications and types of stainless steel 


} 


together with an account of the heat treat- 


ment and working necessary to its production. 
Information on chemical analysis and resist- 
ance to various agencies of rust, stain and 
corrosion is included. The book is embellished 
by various tables and graphs illustrating the 
subject 

ELECTRICAL INSTRUMENTS — Direct cur 





strated in a 2-page er published by 

t Roller-Smit ( 2 Broadway New 

l he first I rt I I t e | ie 5 le 

voted tft 1 treatise I t general principies 

lesig sed these struments. Included 

, ” ts of this con , . 
t-ammeters nometers, shunts and ul 

ers 





s ssued nT et y , = f 

a uea » 2 } t i new I I 
i I The ir? “ I S 

" , 

sta ] S t irnir f 

t pur ses signe espe r 
t R s I t « ‘ " 
the | 


WOODWORKING MACHINERY \ 
ind « ining 1 "an 
stributed by t Oliver Ma ( G 


> 
Ra Ss Micl I p ts t mpany) 

ire we ustr i nd I r engt 
In addition. ext r and te views of the 
r ‘ e 

-~ Motheadea +s : . 

mac , t 7 ise I pack 
ng and crating machinery for ent als 





CLAMSHELL BUCKETS—The Blaw-Knox 











Blawnox, P ha published a 52-page 
klet des ng tl types and sizes of buck 
- t manufac es I ypes furnished 
clude a ket g great closing power 
vit ew V ts fast re il ng 
icket, a icket f 1 heavy lumpy 
naterial, a sing e bucket, a_ single line 
ndry bucket Single rot cableway whee 
icket, ¢€ I ‘ $ ustrated with 
ews f the tynes { uckets described and 
so of actual ations Other products of 
s company ire mentioned 
INDICATING INSTRUMENTS—tThe West 
nghouse E & Mig. ¢ East Pittsburgh 
nas 1 i e4-{] ge strated I klet 
ae atir Instruments for Direct a 
1 g Cu s l first portion f 
I I 
e | x udes esu tine levelopments 
I eiect v Ww spec I € t ae 
elopment alt ting current and the earlier 
err ct : nstruments. while the re 
ainder the et is devoted t 1 descrit 
t f the ty ‘ istruments now being 
anutact | I last ¢ pter is devoted to 
scussior f instrument ay atior 
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ch 
lin 
fre 








